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the  disposal  of  that  Department  of  Govemment  for  a  period  of 
six  months  for  the  purpose  of  investigating  and  reporting  on 
sanitary  matters  in  places  in  the  Persian  Gulf. 

The  main  object  of  this  mission  entrusted  to  Dr.  Thomson, 
was  to  ascertain  whether,  for  the  purposes  of  defence  of  the 
Persian  Gulf  against  cholera  and  plague — and  therefore  of 
defence  of  Europe  against  these  diseases  coming  by  way  of  the 
Persian  Gulf — the  creation  of  a  Sanitary  Station  at  the  entrance 
of  that  Gulf  is  a  necessary  measure.  The  creation  of  such  a 
Station  forms  one  of  the  provisions  of  the  International  Sanitary 
Convention  of  1903,  to  which  this  country  is  a  party.  But  at 
the  International  Sanitary  Conference  of  Jraris  in  1903j  at  which 
the  1903  Convention  was  framed.  Sir  Maurice  de  Bunsen,  on 
behalf  of  the  British  Govemment,  expressed  the  view  that  it 
was  extremely  doubtful  whether  the  creation  of  a  Sanitary 
Station  at  the  entrance  of  the  Persian  Gulf  was  a  necessity, 
and  the  representatives  of  Great  Britain  who  signed  the  Con- 
vention did  so  subject  to  certain  reservations  as  regards  this 
part  of  it. 

In  the  course  of  his  investigation  of  circumstances  bearing 
upon  the  object  of  his  mission,  Dr.  Thomson  visited  Maskat  and 
Jashk,  in  the  Gulf  of  Oman ;  Bandar  Abbas,  the  islands  of 
Hormuz,  Kishm,  Henjam,  and  Bahrein ;  Koweit,  Bushire  anid 
Lin^  in  the  Persian  Gulf  ;  Mohammerah,  on  the  Karun  River ; 
and  Fao  and  Basra  on  the  Shatt-al-Arab.  Dr.  Thomson,  on  his 
return  to  this  country,  reported  in  detail  on  the  sanitary  circuiH- 
stances  and  administration  of  these  places,  and  also  submitted  a 
short  report,  reproduced  in  Appendix  A.,  No.  1,  as  to  the 
desirabihty  or  otnerwise  of  creatmg  a  sanitary  station  near  the 
entrance  of  the  Persian  Gulf,  In  this  report  Dr.  Thomson, 
in  the  first  instance,  discusses  the  question  of  now  far  the  trans- 
mission of  plague  and  cholera  overland  from  the  Persian  Gulf  to 
Europe  is  to  be  apprehended,  and  arrives  at  the  conclusion  that 
danger  of  this  sort  is  but  small.  He  then  proceeds  to  deal  with 
the  project  of  creating  a  sanitary  station  near  the  entrance  of 
the  Persian  Gulf,  and  shows  that  it  would  entirely  fail  to  secure 
t£e  protection  of  places  in  the  Gulf  against  cholera  and  plague 
whicn  it  has  been  alleged  would  ensue  as  a  result  of  this 
measure.  He  further  points  out  that  the  sites  available  for 
such  a  station  are  all  unhealthy ;  that  the  construction  and 
maintenance  of  the  station  would  be  very  costly ;  and  that 
obligation  on  all  ships  entering  the  Gulf  to  call  there  would 
entail  serious  interference  with  commerce.  For  these  reasons 
Dr.  Thomson  recommends  the  abandonment  of  this  project.  In 
conclusion  he  states  that,  in  so  far  as  question  of  cholera  or 
plague  reaching  Europe  overland  from  the  Persian  Gulf  is  con- 
cerned, measures  of  protection  against  these  diseases  will  be  of 
most  value  at  Basra  and  Mohammerah,  and  he  accordingly 
advises  concentration  of  the  sanitary  defence  of  the  Gulf  at  these 
places. 
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Your  Medical  Officer  has  remained  a  member  of  the  X^eneral  opnc^s 
Medical  Council,  and  has  continued  to  serve  on  the  Royal  Com-  bbpobt. 
mission  on  Sewage  Disposal.     As  heretofore  he  has  advised  on  othbb 
public  health  questions  affecting  this  country's  Dependencies  and  Iabtmbi^ 
Colonies,  which  have  been  referred  to  the  Board  by  the  Foreign  businbss. 
Office  and  by  the  Colonial  Office,  and  similarly  he  has  been  con- 
sulted respecting  legislative  measures  contemplated  by  the  Privy 
Council  and  bearing  directly  or  indirectly  on  nealth  questions. 

Dr.  Parsons  again  acted  in  1905  as  the  Board's  representative 
upon  the  Committee  of  Advice  on  the  Geological  Survey.  He 
furnished  to  the  Director  of  the  Geological  Survey,  from  the 
Board's  records,  information  with  respect  to  well  sections  and 
water  analyses  for  the  purpose  of  the  Survey  Memoirs  on  the 
water  supply  from  underground  sources  of  the  East  Riding, 
Su4blk,  rK)rthamptonshire,  Bedfordshire,  Hampshire  (including 
the  Isle  of  Wight),  and  Kent ;  and  he  assisted  in  the  revision 
of  Mr.  Horace  B.  Woodward's  Memoir  on  "  Soils  and  Subsoils 
from  a  Sanitary  Point  of  View." 

As  mentioned  in  my  report  for  1904-5,  Dr.  Parsons  served 
during  1905  on  an  Interdepartmental  Conmiittee,  appointed  by 
the  President  of  the  Board  of  Education,  on  Medical  inspection 
and  Feeding  of  Children  attending  PubUc  Elementary  Schools. 
This  Committee  held  25  meetings  and  heard  41  witnesses,  and 
its  report  was  signed  on  November  9th,  1905. 

On  July  6th  Dr.  Parsons  gave  evidence  before  the  Select 
Committee  of  the  House  of  Lords  on  the  Public  Health  Amend- 
ment (Byelaws)  Bill,  and  pointed  out  that  if  new  houses  in  rural 
districts  might  be  exempted  from  the  byelaws  as  to  structure  of 
walls,  &c.,  for  securing  stability  and  the  prevention  of  fires,  the 
exemption  should  not  extend  to  open  space  and  other  sanitary 
requirements. 

Dr.  Parsons  also,  in  conjunction  with  the  Board's  architect, 
Mr.  Kitchin,  visited  and  reported  to  the  Board  on  the  Cheap 
Cottages  Exhibition  at  the  Garden  City,  Letchworth,  with 
especial  reference  to  the  question  whether  further  modification 
of  the  Board's  Model  Byelaws  as  to  New  Buildings  is  needed 
to  facilitate  the  erection  of  cheap  cottages  for  the  working 
classes.  They  found,  however,  tnat  the  exlubits  had  been 
erected  under  byelaws  on  the  Board's  Rural  Model  made  b^  the 
Hitchin  Rural  District  Council,  in  whose  district  the  locality  is 
situated,  and  by  whom  the  plans  had  been  passed.  Many  of  the 
exhibits  indeed  would  have  been  in  substantial  compliance  with 
the  Urban  Model  Byelaws  had  they  been  in  force  in  the  district, 
the  walls  being  of  brick  or  concrete,  with  which  it  seems  that  in 
this  locality  buildings  can  be  erected  as  cheaply  as  of  wood  or 
other  materials  less  substantial  than  brick.  The  exhibition 
therefore  did  not  bring  out  any  need  for  further  relaxation 
of  the  Model  Byelaws.  Report  by  Dr.  Parsons  on  his  and 
Mr.  Kitchin's  observations  at  Letchworth  is  inserted  as  Appendix 
A^  No.  2t 
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g  Dr.   Bruce  Low  has  continued  to  serve  on  the   Committee 

which  was  appointed  by  the  Advisory  Board  for  the  Army 
Medical  Services  ^  to  direct  a  course  of  investigation  into  the 
practical  prophylactic  and  therapeutic  value  of  current  methods 
of  immunisation  against  enteric  fever/'  Several  reports  of  the 
work  undertaken  by  experts  under  direction  of  the  Conmiittee 
have  been  published  and  investigation  is  still  proceeding. 

Information  being  deemed  desirable  as  to  current  practice  of 
State  Vaccine  Establishments  in  Germany  in  the  matters  of  pre- 
paration and  distribution  of  glycerinated  calf  ^mph,  the  scale 
upon  which  these  establishments  have  been  set  up,  the  magnitude 
01  their  several  operations,  as  well  as  the  quality  of  the  vaccina- 
tion resulting  from  use  of  the  lymph  issued  by  them,  Dr.  Bruce 
Low  was  instructed  to  visit  Germany  with  a  view  to  reporting 
generally  on  the  lymph  institutes  of  that  country.  This  duty 
Dr.  Low  carried  out  in  May  and  June,  1905,  and  copy  of  report 
made  by  him  on  his  observations  appears  as  Appendix  A.,  No.  3, 
to  this  volume. 

Gbneral  Administrative  Business  of  the  Medical 

Department. 

TRA-  The  multiplicity  and  complexity  of  technical  and  administra- 
3  tive  questions  which  arise  in  connexion  with  the  purity  and 
wholesomeness  of  the  food  supply  of  the  country  have  led  the 
Board  to  establish  a  separate  subdivision  of  their  Medical 
Department,  for  duty  in  relation  to  these  matters.  In  general 
terms  the  duties  which  are  required  of  this  subdivision  are  to 
advise  the  Board  as  to  the  administration  of  the  Sale  of  Food 
and  Drugs  Acts  and  other  Acts  relating  to  food  questions ;  to 
deal  with  matters  relating  to  the  purity  and  adulteration  of  food 
which  are  brought  to  the  Board's  notice  by  public  analysts, 
medical  officers  of  health,  and  others ;  to  obtain  information 
upon  special  questions  relating  to  the  purity  and  adulteration  of 
food  and  the  use  of  deleterious  substances  therein  ;  and  to  make 
suitable  inquiries  and  investigations  for  the  purpose. 

In  1905-6,  as  said  above,  the  steps  taken  to  initiate  this  sub- 
department  wer«,  as  a  result  of  correspondence  with  the 
Treasury,  limited  to  the  detachment  of  one  of  the  Medical 
Inspectors,  Dr.  Buchanan,  to  act  provisionally  as  "  Inspector  of 
Foods.''  On  completion  of  arrangements  for  office  accommodation 
in  July,  Dr.  Bucnanan  took  up  this  special  duty,  and  until  the 
end  of  the  year  under  review  he  undertook,  to  the  extent  possible 
in  the  circumstances,  a  variety  of  work  in  the  directions  I  have 
mentioned. 

One  of  the  most  interesting  of  the  inquiries  thus  made  by 
Dr.  Buchanan  resulted  from  administrative  difficulties  arising  in 
London  with  regard  to  the  meat  of  pigs  affected  by  tuberculosis. 
Investigation  of  this  subject  entailed  consideration  of  a  variety 
of  intricate  questions,  such  as  the  prevalence  of  tuberculosis  in 


pigs;  the  appearance  and  detection  of  tuberculosig  of  one  or  qpfiob^s 
another  degree  in  the  pig  at  the  time  of  slaughter  and  in  the  Report. 
dressed  carcass ;  the  practice  of  public  authorities  at  home  and 
abroad  in  re^rd  to  the  condemnation  of  the  meat  of  tuberculous 
pigs ;  and  tne  nature  and  scope  of  inspection  of  ^^  dead  meat  '^ 
which  is  undertaken  at  the  City  Corporation  markets  at  Smith- 
field  and  in  metropolitan  boroughs.  These  and  kindred  questions 
were  dealt  with  by  Dr.  Buchanan  in  a  comprehensive  report  on 
*'  Administration  in  London  with  regard  to  the  meat  of  pigs 
affected  by  tuberculosis."  This  report,  from  considerations  of 
space,  is  not  reproduced  in  this  volume.  It  was  separately  pub- 
lished in  February,  1906.  A  memorandum  by  Dr.  Buchanan 
on  the  subject  generally  appears  as  Appendix  A.,  No.  4. 

As  hitherto  your  Medical  Department  has  sought  to  extend  othbr  ad- 
its  usefulness  by  obtaining  and  disseminating  knowledge.     Inf or-  ^^^rI! 
mation  and  experience  in  matters  relating  to  public  health  have  "^^^ 
been  exchanged  with  other  Departments  of   Government,  and 
with  representatives,  of  a  number  of  authorities  and  public  bodies 
at  home  and  abroad.     Conferences  have  been  held  at  Office  with 
local  authorities  and  their  officers  with  reference  to  prevalences 
of  disease,  hospital  construction,  local  byelaws,  appointment  of 
officials  and  the  like.      Advice  and  assistance  have  been  directly 
rendered  to  local  authorities  by  visits  of  Medical  Inspectors. 
Formal  inquiries  have  been  held  by  these  officers  into  such 
matters  as  combination  of  districts  for  hospital  or  other  adminis- 
trative purpose,  loans  for  hospital  sites  and  buildings,  proposals 
as  to  local  byelaws,  and  schemes  for  water  supply  and  sewage 
disposaL 

A  summary  of  the  total  work  of  the  Medical  Inspectors  is 

S*ven  in  Appendix  A.,  No.  5,  and  in  Appendix  A.,  No.  6,  will  be 
und  abstracts  of  the  several  detailed  inquiries  undertaken  by 
the  Inspectors  on  account  of  outbreaks  of  infectious  disease  or  of 
defective  sanitary  administration,  and  references  to  published 
reports  which  have  been  issued  on  these  matters. 

Smallpox,  it  will  be  observed,  made  in  1905-6  little  demands 
on  the  time  and  energies  of  the  Medical  Department.  Emergency 
visits  of  Inspectors  in  aid  of  local  administration  in  connexion 
with  smallpox,  which  in  the  two  antecedent  years  had  numbered  36 
and  20,  amounted  to  no  more  than  five.  Nevertheless,  release  of 
the  Board's  staff  from  much  time-consuming  duty  in  regard  of  this 
single  disease  proved  of  less  advantage  to  general  public  health 
administration  than  was  to  be  desired.  Supervision  of  local 
vaccination  administration  occupied  your  Inspectors  to  an  extent 
even  greater  than  customary,  and  as  a  result  some  25  per  cent, 
more  Unions  were  inspected  in  1905-6  than  in  the  preceding 
year.  Meanwhile  the  other  current  work  of  the  Department 
remained  at  least  as  abundant  as  before ;  so  that  little  oppor- 
tunity has  been  found  for  exercising  that  personal  supervision  by 
the  Inspectors  of  the  health  administration  of  Rural  Areas  and  of 
minor  U  rban  Districts,  need  for  which  was  illustrated  in  last  year's 
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^  report.     Amon^  detailed  inquiries  of  more  than  ordinary  interest 

r.  undertaken  by  fiedical  Inspectors  in  1905-6  the  following  appear 

to  deserve  some  particular  notice. 

[o  Epidemics   of  enteric   fever    at    Basingstoke    and    Lincoln, 

1^*"*      accounts  of  which  by  Drs.  Farrar  and  Reece  will  be  found  in 

Appendices  A.,  Nos.   7  and  8,  afford  a  useful  lesson   to  local 

authorities   taking  over  and   developing   public   water   sources 

originally  established  by  private  enterprise. 

k)te,  Basingstoke. — The  Corporation,  in  1883,  acquired  waterworks 

set  up  many  years  before  by  a  Company  in  the  north-east 
quarter  of  the  town.  These  works  consisted,  with  pumping 
apparatus,  of  two  shallow  wells  in  the  chalk,  A.  and  B.,  situated 
near  together  and  connected  by  means  of  an  adit.  Pumping  for 
water  supply  of  the  town  was  from  A.  well  alone.  Not  many 
years  after  purchase  of  the  works  it  was  noted  that  during  wet 
weather  well  A.  was  apt  to  receive  discoloured  or  turbid  water 
by  way  of  the  adit  connecting  it  with  B. ;  and  accordingly,  on 
continued  representation  of  the  Medical  Officer  of  Health,  the 
water  of  well  B.  was  sought  to  be  excluded  from  well  A.  bv 
means  of  a  brick  wall  three  feet  thick  grouted  in  cement  built 
across  the  connecting  adit  in  question.  To  a  certain  extent  these 
measures  served  their  purpose  of  preventing  occasional  and 
obvious  turbidity  of  the  water  delivered  to  the  town  from  well  A. 
But  the  Medical  Officer  of  Health  was  by  no  means  satisfied 
that  all  risk  of  dangerous  pollution  of  the  supply  of  the  town  had 
thus  been  averted,  and  in  his  annual  reports  to  his  authority  he 
continued  to  give  prominence  to  opinion  that  the  town  water 
remained  untrustworthy  and  unfit  for  public  use.  In  these 
circumstances  the  Town  Council  determined,  in  the  end,  to  seek 
other  and  more  satisfactory  source  of  supply,  and  in  1904 
obtained  sanction  from  the  Board  to  loan  for  a  well  and  pumping 
station  at  West  Ham,  at  some  distance  from  the  town. 

Unhappily,  while  these  new  waterworks  were  in  process  of 
construction,  and  before  water  therefrom  could  be  made  available 
in  Basingstoke,  the  water  in  well  A.  of  the  existing  waterworks 
became  specifically  polluted,  in  all  probability  in  the  way  indicated 
by  Dr.  Farrar,  and  a  widespread  prevalence  of  enteric  fever 
resulted.  From  September  to  November,  1905,  there  occurred 
in  the  town  some  170  cases  of  the  malady,  an  attack-rate  equal 
to  15  per  1,000  of  the  estimated  population,  with  15  deaths. 

Lincoln. — The  Corporation  purchased  in  1871  the  works  of 
a  Company  in  whose  hands  the  water  supply  of  the  city  had 
rested  since  1848.  At  the  date  of  purchase  these  works  com- 
prised the  Hartsholme  Lake  at  Skillingthorpe,  filter  beds  and 
pumping  station  at  Boultham,  and  a  service  reservoir  at  Westgate. 
By  the  Act  of  1871,  which  enabled  the  Company  to  sell  their 
works  to  the  Corporation  of  Lincoln,  the  latter  body  were  given 
power,  in  view  of  the  increasing  demands  of  the  town,  to  take 
water,  in  addition  to  that  impounded  at  Hartsholme,  from  the 
PUce   Drain  and  from   the   Catch-water   Prain  near  to  their 
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junction  with  the  River  Witham  within  the  confines  of  the  City,  oraoit^s 
And   as  time   went   on   and  demand  for  water  increased   the  Report. 
authority  supplemented  their  supplies  by  impounding  water  in 
certain    Ballast  Pits   at   Boultham,  while   at    the   same    time 
extending  considerably  their  filtration  areas. 

At  no  time  seemingly  since  purchase  of  the  waterworks  has 
the  water  supply  of  Lincoln  been  deemed  wholly  satisfactory  ; 
and  as  long  ago  as  1885  the  Medical  Officer  of  Health, 
Dr.  Harrison,  while  commenting  in  a  special  report  on  its 
inadequacy,  raised  serious  question  as  to  the  uniform  whole- 
Bomeness  of  the  water  delivered  in  the  town.  It  was  in  reference 
to  this  report  by  Dr;  Harrison  that  the  Board  expressed  the 
view  "that  the  Town  Council  will  incur  grave  responsibility 
if  disease  should  hereafter  spread  in  the  City  through  prevent- 
able pollution  of  the  water  supply."  In  1886,  Dr.  Airy,  one 
of  the  Board's  Medical  Inspectors,  having  inspected  Lincoln  in 
the  course  of  the  "  Cholera  Survey  "  of  that  year  left  with  the 
Corporation  a  memorandum  of  recommendations,  the  first  of 
which  referred  to  "  The  unsafe  character  of  part  of  the  public 
water  supply,  and  the  need  of  inquiry  concerning  other  sources 
of  supply.  In  1894,  Dr.  Wheaton,  another  of  the  Board's 
Medical  Inspectors,  met  the  Corporation  in  conference,  and 
urged  that  body  to  "endeavour  to  obtain  a  supply  of  water 
from  a  source  which  is  above  suspicion  for  their  district,  in 
place  of  their  present  supply."  But  it  was  not  until  1898  that 
the  Corporation  of  liincoln  finally  came  to  determination  to 
improve  the  water  supply  of  their  City ;  a  decision  which 
took  effect  in.  1901,  when  a  contract  was  entered  into  with 
Messrs.  Chapman  and  Sons,  of  Salford,  with  the  object  of 
obtaining  satisfactory  water  on  the  site  of  the  existing  works 
bv  means  of  a  deep  boring  into  the  underlying  strata  there. 
The  operations  in  question  were,  however,  unliappily  delayed 
by  januning,  with  loss  of  the  boring  tool,  and  by  measures 
consequent  on  this  accident. 

Meanwhile  the  epidemic  of  enteric  fever  which  is  referred 
by  Dr.  Beece  to  the  public  water  supply  seized  on  the  City 
and  its  neighbourhood.  In  the  course  of  some  six  to  seven 
months  there  occurred  in  Lincoln  above  1,000  cases  of  the 
malady,  an  attack  rate  of  about  19  per  1,000,  with  some  120 
deaths. 

In  1902  the  Board,  in  view  of  a  report  by  Major  Norton,  watkb 
one  of  the  Board's  Engineering  Inspectors,  on  recent  local  ISwaq* 
inquiry  by  him  respecting  loan  for  certain  extensions  of  the  i>isposal. 
Fmboum  Asylum,  directed  the  attention  of  the  Town  Council 
of  Cambridge  "  to  the  danger  that  exists  of  possible  pollution 
to  iJie  Asylum  Wells  and  those  of  the  Cambridge  Waterworks 
Company  by  discharge  of  untreated  sewage  from  the  Asjlum 
direct  on  to  land  havmg  a  chalk  sub-soil  and  in  close  proxunity 
to  the  water  supplies  above  mentioned."  As  a  consequence 
nmoh  oonespondence  took  place  in  the  succeeding  twelve  months 
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omos^s        between  the  several  authorities  interested  in  the  questions  vliick 
BspoBT.  i^ad    been  thus  raised,    but   without   satisfactory   result;    the 

Visitors  of  the  Asylum  eventually  making  reply  in  Octobeii 
1903,  to  the  Commissioners  in  Lunacy  that  ^^  They  do  not  admit 
the  danger  to  which  reference  is  made,  but  that  they  an 
prepared  to  meet  the  Directors  of  the  Water  Company  in 
conference  if  the  Directors  think  proper  to  propose  one.' 

Thus  matters  stood  until,  early  in  1905,  there  occurred  i 
serious  prevalence  of  enteric  fever  among  inmates  of  the  Asylum 
in  question ;  whereupon  the  Board  at  the  instance  of  the 
Commissioners  in  Lunacy  directed  investigation  of  the  locd  ' 
circumstances  attending  this  outbreak  of  fever,  with  spedal 
reference  to  the  question  of  the  arrangements  for  the  disposal 
of  sewage  at  the  Asylum,  and  of  possible  danger  therefrom  to 
the  Cambridge  Water  Supply. 

Dr.  Copeman,  the  Medical  Ins])ector  to  whom  this  inveatigi- 
tion  was  entrusted,  fully  confirmed  as  a  result  of  his  inquiry  uie 
misgivings  on  the  subject  of  Cambridge  water  supply  which  od 
the  representations  of  Major  Norton  had  been  entertained  by  the 
Board.  His  report,  which  is  reproduced  in  Appendix  A.,  No.  9, 
showed  that  owing  to  special  hydro-geological  conditions 
of  the  particular  area  on  which  the  Asylum  sewage  was  beii^ 
disposed  of  and  from  which  a  large  portion  of  the  Cambridge 
water  supply  was  being  drawn,  colouring  matter  in  solution 
allowed  to  permeate  into  the  soil  of  the  Asylum  irrigation  area 
was  able  to  pass  toward,  if  not  into,  the  Fidbourn  Well  of  the 
Cambridge  Water  Company  and  that  it  also  passed  into  the 
Asylum  well,  which  drew  upon  the  same  basin  of  underground 
water.  "  Since,"  says  Dr.  Copeman  in  summing  up  the 
evidence  as  to  pollution  by  the  Asylum  of  the  underground 
water  in  its  neighbourhood,  "it  is  not  possible  to  deny  the 
potentiality  of  danger  from  this  cause,  through  the  medium 
of  the  water  supply,  alike  to  the  inhabitants  of  the  town 
of  Cambridge  and  to  the  inmates  of  the  Fulbourn  Asylum,  it  is 
undoubtedly  incumbent  on  the  Committee  of  Visitors  to  take 
measures,  under  expert  advice  and  with  the  least  possible  delay, 
for  providing  a  comprehensive  and  adequate  system  for  the 
carriage  and  disposal  of  the  Asylum  sewage." 

Dr.  Copeman's  report  was  in  due  course  forwarded  to  all  the 
parties  concerned ;  but  at  the  time  of  writing  a  completely 
satisfactory  scheme  of  disposal  of  the  Asylum  sewage  has  npt  yet 
been  arrived  at. 

In  their  Third  Report  (1905)  the  Royal  Commission  on 
Sewage  Disposal,  in  drawing  attention  to  the  fact  that  water 
supplies  are  liable  to  other  and  serious  pollutions  besides  those 
w^hieh  can  be  dealt  with  under  the  Rivers  Pollution  Prevention 
Act,  go  on  to  express  the  opinion  that  in  this  matter  the  super- 
vision of  some  superior  authority  is  desirable  in  the  interests  of 
public  health.  And  the  Commissioners  recommend  establish- 
ment of  a  Central  Water  Authority  exercising  general  superin- 
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tendence  over  the  whole   country  in  regard  to  prevention  of  om<3Ki?8 
pollution  of  water.  report. 

So  far  time  has  not  been  found  by  the  legislature  for  consider- 
ing and  dealing  with  the  questions  thus  raised  by  the  Royal 
Commission.  It  is  much  to  be  desired,  as  will  appear  from  the 
above  histories  of  particular  public  water  supplies,  that  time 
should  be  so  found — and  with  as  little  delay  as  practicable. 

The  outbreaks  of  enteric  fever  upon  which  I  have  commented 
suffice  to  indicate  that  in  the  past  too  little  attention  has  been 
paid  to  possible  sources  of  dangerous  pollution,  present  and 
prospective,  in  the  case  of  schemes  of  water  supply  submitted  to 
the  judgment  of  Parliament.  So  far  as  the  Board  are  concerned 
it  is  the  practice,  when  application  is  made  to  them  for  sanction 
to  a  loan  for  water  supply,  to  hold  local  inquiry  by  one  of  their 
Inspectors  for  the  purpose  of  ensuring  that  the  question  whether 
the  source  of  such  supply  is  liable  to  contamination  shall  obtain 
careful  consideration.  Similarly  it  is  the  Board's  practice,  when 
application  is  made  to  Parliament,  whether  by  local  authority  or 
by  private  company,  for  powers  of  water  supply,  to  furnish  to 
Parliament  such  information  as  the  Board  may  find  to  be  in  their 
possession  on  the  subject  of  liability  of  each  particular  water 
source  to  pollution.  But,  unhappily,  in  many  instances  the  Board 
are  not  in  possession  of  information  adequate  for  determining 
whether  or  not  a  given  source  of  water  supply  is  open  to  risk 
in  the  above  sense ;  and  accordingly,  in  view  of  the  fever 
outbreaks  above  referred  to,  it  becomes  a  question  whether 
antecedent  to  sanction  by  Parliament  of  powers  of  water  supply 
sought  by  any  company  or  local  authority,  inspection  of  the 
sources  of  such  projected  supply  should  not  be  undertaken  by 
some  responsible  Government  officer,  whose  duty  it  should  be 
so  to  make  report  that  the  facts  ascertained  by  him  and  his 
inferences  thereon  may  be  available  to  the  Committee  considering 
the  Bill. 

Cerebro-spinal  Fever  is  a  disease  the  epidemiology  of  which  cbrebro- 
has  always  been  obscure.  Attention  has  therefore  been  given  by  I^^ver' 
the  Board's  Medical  Department  to  prevalence  of  illness  bearing 
clinical  resemblance  to  Cerebro-spinal  Fever  which  has  now  and 
again  shown  itself  in  certain  counties  of  England ;  notably  by 
Dr.  Bruce  Low  who  in  1891  and  in  1894  made  investigation  in 
Northamptonshire  and  in  Suffolk  of  outbreaks  of  anomalous 
illness  comprising  attacks  which  could  not  be  distinguished  by 
means  then  known  to  us  from  Epidemic  Cerebro-spinal  Fever. 

The  most  recent  outbreak  of  illness  of  the  class  in  question  AtirthUng- 
occurred  in  the  spring  of  1905  at  Irthlingborough  in  Northamp-  borough 
tonshire  and  was  investigated  by  Dr.  Farrar.  Here  as  on  other 
occasions  in  this  country  where  definite  Cerebro-spinal  Fever 
has  been  recognised  as  current  in  a  locality,  the  malady  was 
found  to  be  associated,  not  only  in  households  actually  invaded 
but  in  the  place  generally,  with  a  good  deal  of  illness  of  minor  or 
indefinite  sort.    The  chief  circumstance  of  interest  in  connexion 
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om^ioi        ^^^^  ^^^  outbreak,  however,  arose  from  suggestion  that  in  fte 
Rbpokt.  particubir  iD^tance  cercbro-spinal  fever  in  major  and  in  mm 

lorm  had  spread  in  families  and  in  the  district  through  perBOod 
infectiveness  of  sufferers.  From  this  point  of  view  Dr.  FamA 
detailed  report  on  the  behaviour  of  the  disease  at  Irthbig- 
boroiigh,  which  is  reproduced  in  Appendix  A.,  No.  10,  desemi 
the  Attention  of  epidemiologists  and  health  administraton  n 
this  and  other  countries. 

Hi.KAKt)i(i)  As  noteil  in  last  year's  ReiK)rt  establishment  of  small  mbn 

hANirAiiY  mvas  in  the  midst  of  districts  essentially  rural  in  character  bu 
lunriinT.  jiroviMl,  save  in  exceptional  circiunstances,  to  the  disadvantage  oi 
l<M*al  sanitary  administration.  When,  therefore,  appeal  wai 
nuuli'  to  tho  Board  by  the  Sleaford  Rural  District  CouDcfl 
apiinst  an  Onlerof  the  County  Council  of  the  Parts  of  Kesteven 
( liin(M)lnshire)  constituting  the  parish  of  Heckington  an  urbu 
(listrirt,  it  was  dotcrmined  that  before  dealing  with  the  matter 
jiidiciully  the  Hoard  should  obtain  first-hand  knowledge  of  the 
sanitary  condition  and  administration  of  the  appellant  Bunl 
District. 

T\\o  history,  nasi  and  present,  in  a  public  health  sense,  of  the 
Kiind  District  ni  question,  as  told  in  Appendix  A.,  No.  11,  by 
Dr.  Darra  Mair,  who  made  survey  of  it,  reads  almost  as  a 
I  ravosty  of  local  sclf-j^ovcrnment.  The  Kural  District  Council  in 
question,  thoiitj^h  clothinl  by  the  legislature  with  the  usual  authority 
to  d(*vis(*  means  of  providing  its  various  parishes  with  wholesome 
waiter  supply  and  with  proper  drainage,  and  invested  with  powers 
fur  preventing  gross  pollution  of  rivers  and  streams  usod  by  many 
persons  as  a  source  of  drinking  water  supply,  and  for  controlling 
other  nuisan(*es  detrimental  to  health,  preferred  to  avoid  its 
responsibilities,  as  have  other  Kural  District  Councils,  by  refer- 
ring all  problems  of  the  above  sort  to  the  consideration  and 
praetiiMilly  to  the  decision  of  individual  parochial  bodies  ;  and  with 
tin*.  H'sult.  only  too  often  of  shelving  these  problems  altogether. 
There  appears  to  have  been  the  less  excuse  for  this  systematic 
(tvasion  ol  responsibility  on  the  part  of  the  District  Council  in 
ipieHlion,  stH'iiig  thai  this  body  possessed  capable  advisers  of 
its  own.  In  tho  matter  of  v/ater  supply,  for  instance,  these 
advisiM's  had  r(*j>catcdly  advocated  comprehensive  schemes  as 
the  eheapcist  ana  best  m  the  end ;  in  some  cases  only,  however, 
wen*  sueh  Hchenxis  carried  out,  and  then  in  but  piecemeal 
fashion,  when,  for  (me  reason  or  another,  the  parochial  body 
ae.quieseed.  In  other  easch^,  and  these  the  most  numerous, 
iiothing  was  ae<'.()mplished,  or  money  was  allowed  by  the  Rural 
('ouneil  to  !)(»  spent  in  the  employment  of  "water-diviners," 
with  results  which  were  remarkably  un3U('cessful.  Never- 
theless it  was,  the  Hoard  judged,  better  ])olicy  to  urge  thia 
Kural  (-ouneil  to  Ixjtler  sense  and  exercise  of  its  responsibilities 
— and  as  sul)se<pi(int  events  have  shown  with  some  measure 
of  Huee(»ss  — than  to  allow  one  of  its  parishes  to  become  detached 
from  and  independent  of  the  present  body.     The  unwisdom  of 
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such  coarse  had  indeed  been  illustrated  in  a  parish  of  the  district  q^cer^s 
which  had  been  permitted  to  go  adrift  many  years  ago.  Here  the  Rbpobt. 
Board  afterwards  had  been  compelled  to  exercise  their  compulsory 
powers  before  the  minor  local  authority  which  had  thus  been  con- 
stituted could  be  induced  to  provide  proper  water  supply ;  while 
owing  to  the  restricted  pecuniary  resources  available  in  so  small 
a  district,  the  dissevered  parish  has  to  be  content  with  the  service 
of  poorly  paid,  part  time,  and  not  fully  qualified  sanitary  officers. 

Merthyr  Tydfil,  formerly  an  urban  district,  but  in  recent  tyi?fil5^ 
years  constituted  a  municipal  borough,  comprises  some  17,500 
acres  with  a  rapidly-increasing  population  of  above  70,000. 
This  population  is  mainly  concentrated  in  Merthyr  and  Dowlais, 
bnt  the  district  includes  also  a  chain  of  large  villages  extending 
down  the  Tafi*  Valley.  The  chief  industries  of  the  region  are 
almost  entirely  connected  with  coal  mining  and  iron  works. 

Dr.  Spencer  Low's  report,  Appendix  A.,  No.  12,  on  the 
sanitary  circumstances  and  administration  of  this  industrial  area 
serves  to  show  the  many  difficulties  to  be  encountered  in  a 
district  of  the  class  in  question  by  an  Authority  bent  on  im- 
provement of  the  conditions  under  which  working  people  under 
Its  jurisdiction  are  constrained  to  pass  their  lives.  In  the 
particular  instance  of  Merthyr  the  Sanitary  Authority  has  not 
Deen  inactive  in  the  above  sense :  has,  for  instance,  caused  its 
district  to  be  abundantly  supplied  w4th  wholesome  water ;  has 
almost  entirely  abolished  privies  and  ashpits ;  has  appointed  a 
w^hole-time  medical  officer  ox  health.  Furthermore,  this  authority 
has  brought  about  closure  of  a  large  number  of  dwellings  unfit 
for  human  habitation,  and  in  view  of  the  serious  over-crowding 
common  in  the  district  has  proceeded,  under  Part  III  of  the 
Housing  of  the  Working  Classes  Act,  1890,  to  the  erection 
experimentally  of  a  number  of  dwellings  for  accommodation  of 
persons  of  the  wage-earning  class.  In  this  latter  direction,  how- 
ever, very  much,  as  Dr.  Low  indicates,  remains  to  be  done  at 
Merthyr  by  the  local  authority  or  through  private  enterprise  ; 
though  he  notes  that  here  as  in  other  densely  populated 
industrial  areas  the  housing  question  in  its  administrative  and 
financial  asnects  is  proving  a  problem  by  no  means  easy  of 
solution.  Dr.  Lows  detailed  account  of  complex  conditions 
and  conflicting  interests  at  Merthyr  should  commend  itself  to 
students  of  the  "  housing  problem  "  in  this  country. 

Dr.  Bulstrode  in  connexion  with  his  inquiry  respecting  Phthisis  othbb 
Sanatoria  has   continued   and   practically    completed   study   of  j^^^^^^tions 
diverse  methods  of  dealing  with  pulmonary  tuberculosis  in  this  inquiribs, 
and  other  countries.    His  report  is  of  too  large  bulk  for  inclusion 
in  this  volume  ;   it  will  be  issued  separately  as  a  Supplement  in 
continuation  of  the  Report  of  the  Medical  Officer.     From  time  * 
to  time  also  he  has  made  observation  of  shell  fish  layings   in 
reference  to  their  liability  to  contamination  by  sewage.     He  also, 
in  association  with  an  Engineering  Inspector,  made  inquiry  as  to 
an  application  by  the  Lancashire  Asylums   Board  for  loan   to 
pmcnase  a  site  for  a  new  lunatic  asylum. 
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Dr.  Recce  has  continued  to  confer  from  time  to  time  with 
H.M.  Customs  and  with  local  sanitary  officials  in  reference 
to  arrangements  for  dealing:  with  sea-borne  infections  diietse. 
In  this  connexion  he  has  made  special  visits  to  the  Port  Sanitirr 
Districts  of  Bristol,  Hull,  Liverpool,  and  Manchester. 

Dr.  Manby  has  continued  observation  of  the  "  housing "  of 
cows  in  different  parts  of  the  country;  and  he  visited  Edinborek 
to  confer  with  the  Medical  Member  of  the  Local  GovemmeBt 
Board  for  Scotland  on  the  subject  of  Regulations  under  the 
Dairies,  Cowsheds,  and  Milkshops  Orders. 

Dr.  Wheaton  made  investigation  of  alleged  nuisance  from  dust 
destructors,  complaint  as  to  which  had  been  made  in  ParliamoiL 
Api)lication  having  been  made  for  the  issue  of  a  Provisional 
Order  constituting  a  Special  Joint  Committee  under  the  Riven 
Pollution  Act  and  the  Border  Councils  Act  of  1898,  he  in 
concert  with  a  representative  of  the  Secretary  for  Scotland 
commenced  investigation  of  the  circumstances  of  the  Birer 
Tweed  and  its  tributaries. 

Investigations  by  Mr.  Huddart  of  the  conditions  of  employ- 
ment and  of  remuneration  of  Inspectors  of  Nuisances  have  con- 
tinued to  prove  of  much  advantage  to  your  Medical  Officer  in 
reference  to  the  advice  he  is  called  on  to  render  in  regard  of 
appointment  and  re-appointment  of  non-professional  officers  of 
the  class  in  question. 

In  Appendix  A.,  No.  13,  will  be  found  the  Memoranda 
prci)ar('d  or  revised  during  the  year  in  the  Medical  Department, 
and  as  well  the  Circulars  issued  by  the  Board  in  reference 
to  matters  conceniing  public  health.  These  Memoranda  and 
Circulars  were  as  follows  : — 

A.  Memoranda. 

(I.)  (rciicral  Memorandum  on  the  Proceedings  which  are 
arlviF>aMn  in  places  attacked  or  threatened  by  Epidemic  Disease. 
•I  UNO,  im)/5. 

(2,)   Mi'inorandiiin  on  Cerebro-spinal  Fever.     July,  1905. 

(3.;  Mfwnorandiirn  on  the  Sanitary  Requirements  of  Burial 
(rronndn.     KnviMerl,  December,  1905. 

(4.)  Mcrnonin(hirn  uh  to  Annual  Reports  of  Medical  Officers 
of  llfulili  ( I'rovinces).     November,  1905  (Table  V.). 

n.    ClKCULAUS. 

(I.)  (  prfillrnfrt*  of  rrofiri(;n(!y  in  Vaccination.  To  Boards  of 
(fiinrflijina.  (liflh  fliinc,  1905.)  Knclosure :  General  Order 
AiMPii'lirifr  Viuriiiiifion  OnliT,  1898,  No.  46,583.  (8th  June, 
19n.-|.; 

^2.)  ( -I'l-f^bro  Ppiniil  Knvrr.  To  Borough  Councils,  Town 
('OimrilH,  IJrbiiM  ( 'oiitirila,  find  Itunil  (/Ouncils.  (24th  August, 
1 905. ) 
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(3.)  Precautions  against  Introduction  of  Cholera.     To  certain  oppicKtfi 
Port    and    Riparian    Sanitary    Authorities.     (4th   September,  bbpobt. 
1905.)    (Enclosure  :  Cholera  Order  of  9th  November,  1896.) 

(4.)  Small- pox  among  Navvies.  To  Town  and  District 
Councils.     (17th  August,  1905.) 

dsewhere  in  this  report  I  make  reference  (page  xxxi)  to  the 
Board's  circular  in  regard  of  Cholera  on  the  Continent  of 
£iUTope,  and  to  the  Circular  and  Memorandum  issued  in  regard  of 
Cerebro-spinal  Fever. 

A  Memorandum  of  the  Board  on  the  Sanitary  Requirements  Cemeteries. 
of  Cemeteries  was  revised  in  the  Medical  Department  during 
the  year. 

In  regard  to  this  subject  it  may  be  stated  that  the  views 
which  are  sometimes  expressed  as  to  the  danger  to  the  public 
health  involved  in  the  practice  of  earth  burial  are  not  confirmed 
by  the  experience  of  the  Medical  Department,  assiuning  that 
such  burial  is  carried  out  in  suitably  situated  burial  grounds  and 
in  the  manner  now  usual,  tn  fact,  well  established  cases  of 
injury  to  health  or  even  of  nuisance  or  well  pollution  caused  by 
borifu  grounds  are  rare.  Such  complaints  as  come  under  the 
notice  of  the  Medical  Department  relate  generally  to — 

1.  Overcrowding  of  old  burial  grounds  so  that  fresh  inter- 

ments cannot  be  made  without  disturbing  human 
remains. 

2.  Water,  sometimes  offensive,  accumulating  in  graves  in 

unsuitable  and  undrained  soil,  and  nuisance  arising 
from  such  water  when  baled  out  upon  the  surface  of 
the  ground. 

3.  Nuisance  from  bodies  in  vaults  under  churches,  arising 

from  the  rupture  or  collapse  of  the  leaden  coffins  in 
which  such  bodies  are  enclosed,  with  consequent 
escape  of  gaseous  products  of  decomposition. 

During  the  summer  of  1905,  the  Board  received  information  ^awieMand 

of   several  outbreaks  of  small-pox  among  colonies  of  navvies 

employed   on   large   constructive  works,  such   as  railways  and 

waterworks.     In  view  of  the  risk  of  further  occurrences  of  the 

kind  it  was  decided  to  send  to  all  local  authorities  a  Circular 

which  previously  had  been  prepared  in  the  Medical  Department. 

In  this  Circular  the  attention  of  sanitary  authorities  was  drawn 

to  the  risk  of  occurrence  of  small-pox  among  colonies  of  navvies, 

by  reason  both  of  the  wandering  habits  of  these  men,  which 

afford  opportunity  for   the   introduction  of  infection   into   new 

neighbourhoods,  and  of   the  conditions  of  their  housing,  which 

are  often  such  as  to  favour  the  spread  of  infectious  disease  if 

introduced;  and  the  authorities  were  advised   to   keep  careful 

watch  for  the  occurrence  of  unreported  cases  and  to  be  provided 

vith  hospital  accommodation  for  the  isolation  of  affected  persons  ; 

CO  be  prepared  to  make  arrangements  to  obtain  emergency  vac-    - 

cination  and  to  take  other  measures  of  precaution.     A  copy  of 

this  Circular  will  be  found  in  Appendix  A.,  No.  13,  and  also,  a 
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fg  Memorandum  by  Dr.  Parsons  on  SmaU-pox  Epidemics  among 
Navvies,  Appendix  A.,  No.  14. 

V-  The  Memorandum  as  to  Annual  Reports  of  Medical  Officers 

of  Health  deserves  some  particular  notice  in  that  it  invites  the 
attention  of  these  officers  to  a  new  table,  Table  V.,  which  hai 
been  designed  with  a  view  to  enlarging  our  knowledge  of  the 
conditions  governing  Infant  Mortality.  The  table  in  questkn, 
which  has  been  prepared  in  concert  with  Dr.  Tatham  of  tbe 
General  Register  Ofhce,  is  so  arranged  that  not  only  can  the  age 
at  death  be  recorded  in  weeks  for  tne  first  month  of  life,  and  in 
months  for  the  rest  of  the  first  year,  but  data  can  also  be  given 
regarding  deaths  registered  as  due  to  certain  diseases  and  gronpi 
of  diseases  at  each  of  these  several  age-periods.  In  this  waj 
the  Medical  Officer  of  Health  will  be  enabled  to  ascertain  for 
a  given  year  (as  also  for  antecedent  years  for  which  deaib 
returns  are   available  to   him)   important  facts   respecting  the 

Sroportion  of  Infant  Mortality  occurring  in  his  district,  and  io 
ivisions  of  his  district,  at  one  or  other  of  the  age-periods 
referred  to.  Likewise  he  will  be  in  a  position  to  obtain  precise 
knowledge  of  the  registered  cause  or  causes  which  are  chiefly 
responsible  for  observed  differences  between  the  several  age- 
fi:roups  in  respect  of  the  total  mortality  and  of  the  mortality 
from  particular  causes.  It  is  also  anticipated  that  by  employ- 
ment of  this  or  similar  method  for  record  of  facts  for  a  series 
of  years,  Medical  Officers  of  Health,  in  the  matter  of  Infant 
Mortality  in  their  districts,  will  obtain  trustworthy  basis  for 
comparison  of  ward  with  ward  or  of  sub-area  witn  sub-area, 
and  will  at  the  same  time  be  establishing  data  which  later  on 
may  prove  of  high  value  for  making  analogous  comparison 
of  town  with  town.  In  furtherance  of  these  objects,  more 
especially  with  a  view  to  providing  material  for  general  com- 
parative observations.  Dr.  Tatham  publishes,  year  by  year 
in  his  letter  to  the  Registrar-General,  similar  statistics  of 
Infant  Mortality  for  diffierent  groupings  of  population  of  town 
and  country,  in  particular  years  and  for  series  of  years. 

Vaccination  and  Public  Vaccination. 

n  The    number   of    Unions   inspected    in    1905    in   regard    to 

'^'     Vaccination  amounted   to   301,   comprising    1,548  PubUc    Vac- 
cinators' districts.     The  Public   Vaccinators  of  1,049  of  these 
districts  were  recommended    for  award   under  section  5  of  the 
Vaccination  Act,  1867  (Appendix  A.,  No.  15). 
N  In  Appendix  A.,  No.  16,  will  be  found  a  list  of  Educational 

Vaccination  Stationi*,  with  the  names  and  addresses  of  the 
teachers  of  vaccination  authorised,  under  Orders  of  the  Board, 
to  grant  Special  Certificates  of  proficiency  in  Vaccination  as  part 
of  the  medical  qualification  for  entering  into  Contracts  for  the 
performance  of  public  vaccination. 

The  Director  of  the  Animal  Vaccine  Establishment  reports 
(Appendix  A.,  No.  17)  thatduring  the  year  ending  31st  March, 
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1906,  the  nnmber  of  TaccinatioiiB  performed  at  the  Board's  orri'^^a 
Station,  Lamb's  Conduit  Street,  amounted  to  1,222.  All  were  bbpobt. 
primary  TacciDatione. 

In  1905-6,  8mall-pox  remainbg  at  low  ebb  in  this  country,  oltcbri- 
DO  exceptional  demand  was  made  on  the  reeoarces  of  the  Board's  lykfb. 
Olycerinated  Lymph  Establishment.  Dr.  Blaxall  reports 
(Appendix  A.,  No.  IB)  that  during  the  twelve'months  in  question 
Uiere  were  issued  from  the  Board  s  Laboratory  590,500  charges 
of  glycerinated  calf  lymph.  This  figure  is  less  than  tbat 
(644,350)  for  the  previous  year ;  but  the  difference  is  largely 
accounted  for  by  diSerence  in  the  two  years  in  the  number  of 
oersons  seeking  public  re-vaccination.  In  the  year  ending 
March,  1905,  61,377  re-vaccinations  were  performed  with  the 
Board's  lymph,  whereas  in  that  now  under  review  they  amounted 
to  no  more  than  22,725.  The  lymph  issued  by  the  Board  in 
1905-6  maintained  its  customary  nigh  quality ;  in  primary 
vaccination  the  "  case  success  "  was  98'9  per  cent.,  the  "  insertion 
success  "  94  "4  per  cent. 

The  not  unsatisfactory  observance  in  England  and  Wales  of  VAccwAnox 
the  Vaccination  Law  of  1898,  commented  on  in  previous  reports  BBtnaits. 
of  your  Medical  Officer,  has  In  1904  been  fairly  well  maintained 
notwithstanding  that  small-pox,  save  in  a  few  localities,  was  prac- 
tically absent  from  the  country  during  that  year,  and  that  con- 
sequently there  was  little  of  that  immediate  sense  of  danger 
which  appears  necessary  to  induce  many  persons  to  seek  pro- 
tection tor  their  children.  In  illustration  of  this  comparatively 
satisfactory  state  of  affairs,  certain  data  extracted  from  the 
AuDual  Ketums  of  Vaccination  Officers  (Appendix  A.,  No.  19), 
which  appear  from  year  to  year  in  the  Report  of  the  Medical 
Officer  are  here  submitted  in  tabular  fashion  on  lines  previously 
adopted  in  reports  of  this  series. 

England  and  fVa/ei. 

Observance  of  the  Vaccination  Laws  in  England  and  Wales 
as  a  whole  in  1898  and  in  subsequent  years. 
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England  and  Wales. 

"  AlMtention "  (legal  and  iUegal)  £rom  YaccinatioD  ui 
"  Acceptance  "  of  Vaccination  in  England  and  Wales  in  1893-97 
and  in  subsequent  years. 
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5!>   Counties  of  England  and  Wales. 

Status  (numerically)  of  Counties  in  regard  of  percentage  of 
Births  Vaccinated  in  1893-97  and  in  the  year  1904. 
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615   Unions  of  England  and   Wales. 

Status  (Dumerically)  of  Unions  in  regard  of  percentage  of 
Births  Vaccinated  in  1893-97  and  in  the  year  1904. 
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Metropolitan   Unions, 

**  Abstention "  (legal  and  illegal)  from  Vaccination,  and 
"  Acceptance  "  of  Vaccination,  in  the  Metropolis  as  a  whole 
in  1893-97  and  in  subsequent  years. 
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Italics  iigniff  Mceot,  [  ]  dowent,  in  grade. 

The  general  effeirt  of  the  Vaccination  Act  o£  1898,  o£  its 
aaministration  by  the  Board  and  by  Boards  of  Guardians,  may 
conveniently  be  Mummarijied,  thus — 

For  several  years  the  proportion  of  infants  vaccinated  has  been 
practically  constant,  namely,  some  75  per  cent,  of  those  bom,  or 
three  out  of  every  four. 


Meanwhile  the   proportion   of  abstentions  from  vaccination,  offio!^ 
inclusive  of  infants  legally  exempted,  has  amomited  to  between  bepobt. 
14  and  15  per  cent,  of  the  births,  or  one  in  seven. 

Infants  legally  exempt  from  vaccination  under  certificate  of 
^*  conscientious  objection  "  have  numbered  roughly  one  in  twenty- 
five. 

Plague. 

Deaths  in  India  from  plague  in  1905  numbered  1,069,140,  a 
mortality  little  less  than  that  of  1904,  the  greatest  plague  year 
of  that  country  in  modem  times.  Dr.  Bruce  Low  snows,  in  his 
summary  of  the  progress  and  difiusion  of  plague  throughout  the 
world  (Appendix  A.,  if  o.  20),  that  in  man}  of  the  Indian  Provinces 
and  States  plague  was,  in  1905,  less  active  than  before,  especially 
in  Bombay,  Madras,  Central  Provinces,  Central  India,  Mysore 
and  Hyderabad.  But  in  Bengal,  the  United  Provinces  of  Agra 
and  Oudh,  and  Kajputana,  plague  deaths  were  more  numerous 
than  in  the  previous  year,  while  in  the  Punjaub  they  were  hardly 
lesQ  numerous  than  before. 

Elsewhere  in  far  Eastern  Countries  there  is  not  recorded  for 
1905  any  large  prevalences  of  plague,  except,  psrhaps,  as  regards 
Formosa,  which  again  suffered  somewhat  heavily.  Similarly  the 
Australian  Colonies  were  not,  in  1905,  in  any  way  conspicuous 
for  prevalence  of  this  disease. 

In  South  America  plague  persisted  in  many  quarters,  as  in 
other  years  ;  but  the  extent  of  prevalence  of  the  disease  in  certain 
States  of  this  region  cannot  be  stated  in  the  absence  of 
regular  and  trustworthy  official  returns.  North  America  :  No 
plague  whatever  was  reported  as  occurring  in  the  United  States 
in  1905. 

In  South  Africa  there  was  no  epidemic  prevalence  of  plague. 
As  in  other  years,  however,  cases  of  the  disease  were  reported 
from  Cape  Colony  and  from  Natal.  Small  prevalences  of  plague 
were  recorded  also  in  Mozambique  and  at  Zanzibar.  In  British 
East  Africa,  too,  there  were  a  few  cases,  as  for  instance  at 
Nairobi. 

The  Island  of  Mauritius  continued  in  1905  to  suffer  plague, 
but  to  a  less  extent  than  for  many  years. 

In  the  Persian  Gulf  plague  appeared  in  May  on  the  Bahrein 
Islands,  imported,  it  is  believed,  fi'om  the  Arabian  mainland. 
Later  in  the  year  there  was  plague  also  on  the  Persian  side  of 
the  Gulf,  in  the  Province  of  Seistan,  and  the  disease  here  was 
continuing  in  the  early  months  of  1906. 

At  Aden  the  plague  prevalence,  already  recorded  as  having 
commenced  in  the  previous  year,  continued  until  June,  1905,  and 
caused  from  first  to  last  near  upon  2,000  deaths.  No  plague, 
however,  was  reported  in  1905  from  ports  on  the  Red  Sea 
littoraL 
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•1  ^gJV^  suffered  less  plague  than  in  1904.      The  cities  havng 

oases  were  Alexandria,  Port  Said,  and  Suez.     Elsewhere  in  tUi 
country  only  three  provinces  yielded  each  more  thsn  ten  attadi 

In  the  Mediterranean  plague  occurred  at  one  port  only,  Bebrok 
in  Asia  Minor,  in  each  oi  three  instances  in  a  person  arriTiiiglf 
vessel  from  Alexandria  or  Port  Said. 

In  European  Russia  there  occurred  continuance  daring  19(tf 
in  Ural  territory  of  the  plague  which  commenced  there  in  1904, 
and  in  the  last  quarter  of  the  year  four  districts  of  Astraclni 
became  invaded  by  the  disease,  with  the  result  of  above  M 
deaths  in  those  districts.  Upon  the  whole  the  plague  mortalikj 
of  Russia  in  1905  appears  to  have  been  three  times  that  of  1904. 

To  no  port  of  West  Europe  was  importation  of  plague  in  tbe 
human  subject  reported  save  m  two  instances,  namely,  ike  Menej 
per  s.s.  Crewe  Hally  and  the  Tees  per  8.s,  Hyhu.  Fml 
account  of  the  facts  as  to  both  these  vessels  is  afforded  in 
Dr.  Low's  report.  In  neither  instance  did  the  plague  extend  to 
other  persons.  On  several  occasions  plague  among  rats  on  ship- 
board was  detected  at  European  ports ;  but  in  a  single  instance 
only  was  there  in  these  circumstances  association  of  plague  in  the 
rat  and  plague  in  man. 

Cholera. 

From  Dr.  Bruce  Low's  report  (Appendix  A,,  No.  21)  on 
manifestations  of  cholera  throughout  the  world  in  1905  it  will  be 
seen  that  India  suffered  more  cholera  in  1905  than  in  any  year 
of  the  current  century ;  deaths  from  this  disease  numbered 
441,786  against  193,657  in  the  preceding  year.  In  the  main,  the 
extra  cholera  mortality  of  India  in  1905  was  limited  to  a  few 
Presidencies  and  Provinces.  Bengal,  Eastern  Bengal  with 
Assam,  and  the  United  Provinces  of  Agra  and  Oudh,  furnished 
above  90  per  cent,  of  the  cholera  deaths  recorded.  Elsewhere 
in  the  Far  East  no  cholera  prevalences  of  any  considerable 
magnitude  were  reported  and  the  Mecca  Pilgrimage  was 
unattended  by  manifestations  of  cholera  in  Egypt  or  other 
countries  to  which  pilgrims  returned. 

It  was  the  cholera  which  in  1904  had  advanced  northward 
from  Persia  to  the  Volga  that  by  further  extension  in  1 905  gave 
occasion  for  uneasiness  to  Western  Europe.  In  August  the 
disease  appeared,  simultaneously  almost,  on  the  eastern  borders  of 
Prussia  and  at  the  port  of  Hamburg,  in  the  former  area  among 
raftsmen  descending  the  Vistula,  at  the  latter  place  among 
Russian  emigrants  en  route  for  America.  The  cholera  thus 
introduced  to  Hamburg  caused  very  few  cases ;  by  the  prompt 
action  of  the  local  authorities  it  was  quickly  suppressed.  But 
that  arriving  by  the  Vistula,  and  passing  along  German  water- 
ways in  connection  therewith,  affected  in  the  course  of  a  few 
weeks  above  one  himdred  localities — in  West  and  East  Prussia, 
Posen,  Pomerania,   Silesia,    Brandenburg,  and  the   Duchy   of 


Mechlenbiirg-Schwerin — and  assumed  for  a  while  a  definitely  mbdical 
threatening  aspect.  It  was  in  these  circumstances  that  the  Board  bkport. 
addressed,  (4th  September),  a  circular  letter  to  certain  Port  and 
fiiparian  Sanitary  Authorities  of  England  and  Wales,  calling 
attention  to  the  recent  behaviour  of  cholera  in  Europe,  and 
reminding  the  authorities  in  question  of  their  duties  in  the  event 
of  the  disease  fastening  on  continental  ports  of  the  Baltic  or 
of  the  North  Sea.     (Appendix  A.,  No.  13.) 

The  German  Government,  however,  proved  fully  alive  to  the 
emergency,  and  at  once  inaugurated  comprehensive  and  effective 
measures  for  dealing  with  the  cholera  occurrences  in  its  territory. 
By  the  middle  of  October  the  disease  had  been  brought  under 
complete  control  in  all  the  localities  above  referred  to,  and  there- 
after became  quickly  eradicated. 

There  can  be  no  question  that  Europe  owes  a  large  debt  of 
gratitude  to  Germany  for  prompt  and  complete  arrest  of  a  march 
westward  of  cholera  such  as  on  other  occasions  last  century 
spread  disaster  in  the  countries  to  which  it  extended. 

In  no  single  instance  was  cholera  imported  into  England 
in  1905. 

Cebebro-spinal  Fever. 

An  epidemic  of  cerebro-spinal  fever  in  America  and  notable 
prevalence  of  that  disease  in  Central  Europe  gave  occasion  in 
the  summer  of  1905  for  some  apprehension  that  the  malady 
might  extend  to  this  country  aud  become  widely  prevalent.  The 
Medical  Department  was  however  in  a  position  to  advise  the 
Board  that  such  apprehension  was  hardly  warranted  by  past 
experience.  Cerebro-spinal  fever  is,  as  has  been  said,  no  new 
disease  in  England  ;  from  time  to  time  in  the  last  20  years  it  has 
made  appearance  in  different  localities,  but  has  in  no  instance 
attained  definite  prevalence  ;  moreover,  the  ports  of  this  country 
mainly  concerned  in  reception  of  lower  class  aliens  were,  the 
Board  understood,  well  on  their  guard  against  importation  of  the 
disease.  Nevertheless,  it  was  deemed  proper  to  draw  attention 
of  local  authorities  to  the  possibility  of  cerebro-spinal  fever 
developing  epidemically  in  the  country,  and  accordingly  the 
Board  issued  to  sanitary  authorities  generally  a  circular  on  the 
subject  as  well  as  a  memorandum  by  your  Medical  Officer  on 
some  of  the  leading  features  of  the  disease.  Local  authorities 
were  encouraged  by  the  Board's  circular  to  be  on  the  alert  to 
detect  groups  of  .cases  of  illness  that  might  possibly  be  of  the 
nature  of  cerebro-spinal  fever,  with  intimation  that  in  the  event 
of  discovery  in  their  districts  of  illness  suspected  to  be  cerebro- 
spinal fever  the  Board  would  be  prepared  to  render  the  authority 
such  advice  or  assistance  as  might  appear  necessary.  Similarly 
the  Board  were  prepared  to  consider  application  for  their 
approval  to  a  resolution  of  the  authority  extending,  temporaiily, 
to  cerebro-spinal  fever  the  provisions  of  the  Infectious  Disease 
(Notification)    Act,   in    the    case    of    districts    whose    special 
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circumstances  appeared  to  render  notification  of  this  maUr 
desirable.  The  Board's  circular  and  memorandum  which  aeeofr 
panied  it  are  reproduced  in  Appendix  A.,  No.  13. 

Auxiliary  Scientific  Ivvestigatiohb. 

In  a  preliminarj  report  akeadj  issued  hy  the  Board,  Tk. 
Kleiu  gave  account  of  a  new  pbigue  prophylactic  in  proceH  dl 
preparation  bj  him,  and  of  his  reasons  for  preferring  it^  pm- 
>'isionally,  to  other  and  current  preventiTes  of  that  dis^ue.  Hi 
now  (Appendix  B.,  No.  1)  discusses  the  several  considentioBi 
which  guided  him  in  seeking  a  plague  prophylactic  moR 
unifonnly  eflicient  and  trustworthy  than  any  at  nreitft 
employ  eel,  and  he  reports  in  detail  on  the  steps  by  which  nebai^ 
as  he  believes,  attained  this  object* 

A  notable  distinction  between  plague  prophylactics  hitherto  ii 
iiRe  and  that  advocated  by  Dr.  Klein  consists  in  the  circumstanee 
that  the  latter  depends  for  its  virtue  less  upon  **endo-"  tin 
upon  ^'  ecto-"  toxin  ;  reliance  being  placed  by  Dr.  Klein  alnxxft 
wholly  on  the  chemical  products  of  B.  pestis,  not  upon  similar 
substi'nces  directly  bound  up  within  the  protoplasm  of  that  micro- 
organism. It  is,  however,  important  to  ooserve  the  Bource  whence 
is  derived  the  chemical  products  upon  which  Dr.  Klein  reliei. 
These  are  not  those  wrought  by  B.  pestis  in  artificial  culture 
media  in  the  laboratory,  but  are  the  chemical  substances  which 
result  from  the  conflict  in  the  living  body  of  the  plague  bacilliu 
and  the  elements  of  animal  tissue. 

By  a  first  series  of  experiments  Dr.  Klein  ascertained  that 
material  thus  obtained  from  the  animal  body  possessed  a  high 
degree  of  potency  ;  that  the  dried  tissues  (bubo,  spleen,  lung)  of 
animals  dead  of  plague  when  injected  into  mice  and  rats  not  onlj 
produceri  in  them  symptoms  characteristic  of  pla^e,  but  caused 
speedy  death  of  the  animals,  and  eftected  this  altogether  in  the 
absence  of  multiplication  in  their  bodies  of  B.  pestis.     Further, 
he  found  that  by  subjecting  rats  to  injection  of  sub-lethal  doses  of 
the  same  material  these  animals  could  be  rendered  almost  indefi- 
nitely immune  to  inoculation  with  virulent  plague.     Dr.  Klein's 
later  investigations  of  this  subject  were  accordingly  directed  to 
ascertain  the  rodent  best  fitted  to  furnish  plague  prophylactic  of 
the  sort  desired  ;  the  best  method  of  preparing  and  preserving  such 

Srophylactic ;  and  the  dose  or  doses  of  this  material  which  in 
liferent  classes  of  animal  not  only  afford  adequate  protection 
against  plague,  but  effect  this  without  detriment  to  the  health  of 
the  animal  in  this  way  "  protected." 

Research  in  the  above  sense  has  indicated  that  the  guinea- 
pig  in  which  8ub-a<jute  plague  has  been  artificially  induced  is 
the  most  promisinff  agency  by  which  to  obtain  at  short  notice 
large  amounts  of  the  new  plague  prophylactic,  and  under  con- 
ditions permitting  ready  test  of  its  relative  potency  with  a  view 
to   standardisation  and  dosage.     With  material   thus   acquired 


^  Dr.  Klein  has  succeeded  not  only  in  protecting  rats  but  alj^o,  qpfiokr's 
^in  a  large  proportion  of  cases,  guinea-pigs — rodents  of  all  others  bbpobt. 

Bpeciallj  susceptible  to  plague  and  to  a  corresponding  extent 
"  unamenable  hitherto  to  protective  measures. 

The  new  prophylactic  is  lethal  to  the  rat  in  a  dose  not  vastly 
^  gpreater  than  that  serving  to  protect  this  animal.  In  the  case 
of  the  guinea-pig,  the  dose  of  the  new  prophylactic  requisite 
for  fatal  toxic  result  has  not  been  fully  determined,  but  it  would 
Appear  that  such  dose  is  likely  to  prove  many  times  that  which 
raffices  in  some  50  per  cent,  of  guinea-pigs  to  protect  this  animal 
against  inoculation  with  virulent  living  B.  pestis. 

Dr.  Klein  in  the  course  of  further  investigations  of  his  plague  y?D?S.aDi 
;   proph:^lactic  with  a  view  to  rendering  the  material  available  for 
administrative    purposes,  has   furnished    an    additional    report 
(Appendix   B.,  No.   2),  giving  account  of  test  by  him  of  this 
prophylactic    on    monkeys.     These    animals,   upon     which    he 
operated  in  substitute  as  it  were  for  man,  were  found  by  him 
highly   susceptible  to    inoculated    plague.      Nevertheless   they 
were,  he  ascertained,  easily  protected  against  that  malady  by 
injection,  in  comparatively  trifling  amount,  of  different  prepara- 
tions of  the  new  prophylactic  ;  and  this  without  inducing  in  any 
of  them  toxic  poisoning  such  as  was  witnessed   in  the  case  of 
mice  and  of  rats.     In  Dr.  Klein's  view  the  dose  of  this  prophy- 
lactic sufficing  to  protect  the  monkey  (and,  as  he  infers,  man) 
&ll8  very  far  short  of  that  which  might  conceivably  induce  in 
the  monKey  or  in  man  definite  "  toxin  plague  "  symptoms. 

In  a  further  report  (Appendix  B.,  No.  3)  of  his  investigations  S^^^k^ 
of  plague.  Dr.  Klein  records  some  interesting  differences  between 
rats  of  various  race  or  species  in  their  reaction  to  infection. 
The  rats  tested  in  this  way  by  him  were  mainly  ship-borne 
rats  obtained  through  the  official  rat-catchers  of  the  Port 
of  London  and  coming  presumedly  from  various  quarters  of  the 
world.  These  official  rat-catchers  recognise  it  appears  two  races 
of  *'  brown  ship-rat "  and  also  a  "  black  ship-rat  "  of  seemingly 
quite  distinct  species.  The  latter  animal,  which  may  be  suspected 
as  being  identical  with  the  Indian  house-rat,  Dr.  Klein  found  far 
more  susceptible  to  plague  than  the  others  ;  and  further,  that  a 
strain  of  plague  virus  obtained  by  passage  of  B.  pestis  through 
thia  rat  was  more  potent  than  any  similarly  obtained  through 
other  ship-rats  with  which  he  was  experimenting.  The  obser- 
vation is  of  interest  in  its  possible  bearing  on  the  different  ability 
of  rats  of  different  countries  to  suffer  and  possibly  to  foster 
plague. 

Dr.  M.  H.  Gordon,  who  under  instruction  by  the  Board  has  meningo- 
made  study   of  the   Micrococcus  of   Epidemic    Cerebro-spinal  ^^^^^ 
Meningitis,  reports  (Appendix  B.,  No,  4)  historically  regarding 
thiB  nucro-organism,   and  records  further   observations  by  him 
of  methods   by   which   it   may   be    satisfactorily   isolated   and 
identified.      Bfe   shows   that   during   the    twenty   years    which 
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have  elapsed  »inee  this  micrococcus  was  discovered  bf 
Wcichselbaum  abundant  confirmation  has  been  afforded  is  n 
it8  uniform  presence  in  the  bodies  of  persons  suffering  nneqio- 
vocal  epidemic  cerebro-spinal  meningitis  ;  and  in  view  of  tk 
constancy  of  this  correlation  of  malady  and  micro-organiflD, 
ns  also  of  much  experimental  evidence  as  to  the  capacity  d 
Weichselbaum's  micrococcus  to  excite  in  lower  animals  di 
essential  8Ym])toms  and  lesions  of  cerebro-spinal  meningitia,  k 
re<ran1s  the  etiological  relationship  of  the  particular  microooocv 
and  the  disease  as  definitely  established. 

Hut  Dr.  Gordon  has  also  shown  that  in  the  past  con- 
siderable confusion  has  now  and  again  occurred  owing  to 
micrococci  wholly  diverse,  as  regards  pathologfical  signifioiDoe^ 
from  Weichselbaum's  micrococcus  having  been  confounded 
with  it  ;  and  he  therefore  was  further  instructed  to  mab 
detailed  study  of  the  matter,  with  a  view  to  determining  how 
error  in  tlie  above  sense  may  best  be  avoided. 

Dr.  Gordon  finds  that  identification  of  Weichselbaom's  micro- 
coccus in  the  8])inal  fluid  or  in  the  blood  of  persons  suffering 
much  or  little  from  (epidemic)  cerebro-spinal  meningitis  is  i 
comparatively  simple  affair  ;  provided  always  that  sufficiencr 
of  material  be  obtained  for  test  purposes,  that  the  culture  media 
be  suitable,  and  that  the  characters  of  the  micro-organisnis 
coming  under  suspicion  be  adequately  examined.  It  is  oih&t- 
wise,  however,  if  the  material  to  be  tested  has  been  obtained, 
in  the  form,  say,  of  mucus  from  the  upper  respiratorypassages 
of  the  patient.  In  such  circumstances  identification  of  W  eichsd- 
Ijaum's  micrococcus  is  a  matter  of  no  little  complexity  and 
difficulty  owing  to  the  presence  in  material  from  these  air 
j)assage8  of  man,  alike  in  health  and  disease,  of  a  multiplicity 
of  diverse  micro-organisms  which  resemble  that  of  Weichsel- 
baum  in  injijor  or  minor  degree- 

This  difficulty  in  sorting  out  the  meningococcus  from  among 
a  variety  of  cocci  inhabiting  the  upper  respiratory  passages  is 
the  more  serious  in  view^  of  evidence  accumulate  during  recent 
epidemics  of  cei-ebro-sj)inal  meningitis  in  America  and  in 
Germany    that    Weichselba urn's    micrococcus   shows   a   definite 

1)reference  for  the  secretions  of  the  upper  air  passages  of  the 
luman  8ul)ject  and  of  consequent  inferences  that  in  the  individual 
attacked  by  cerebro-spinal  fever  the  disease  is  primarily  due  to 
multiplication  of  the  meningo-coccus  in  this  region,  and  that  the 
malady  spreads  from  person  to  person  by  way  of  infective  nasal 
mucus.  Tlie  investigation,  therefore,  that  Dr.  Gordon  has  made 
of  iiiicro-orGranisms  inhabiting  the  upper  respiratory  passages  is 
of  especial  interest.  He  shows  that  strict  examination  of  the 
sum  of  those  particular  characters  which  he  has  ascertained 
to  be  of  definite  value  in  diflercntiating  the  meningococcus, 
is  necessary  if  mistakes  are  in  future  to  be  avoided.  The 
characters  of  Wcichselbaum's  micrococcus  w^hich  he  finds  to  be 
of  most  worth  for    this  purpose  are  (apart  from  its   failure  to 
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•tain  by  Gram's  method)  the  permanent  inability  of  this  micro-  q^^^^^ 
^onanism   to   grow   at    a    temperature    below   25°   C,   and  its  bbport. 
^uniform  bio-chemical  behariour  when  cultivated  in  the  presence 
'-of    certain     carbo-hydrates,    namely,    glucose,    galactose     and 
-  aaocharose. 

Dr.  Martin  contributes  the  result  of  further  work  on  deter-  cnssnoAr. 
minatioD  of  the  nature  and  source  of  the  substances  to  which  the  b?bntmi-^' 

Ethogenicity  of  particular  bacteria  is  due  (Appendix  B.,  No.  6\  ™^ 
last  year's  report,  it  will  be  remembered.  Dr.  Martin  dealt 
with  investigations  for  this  purpose  of  certain  chemical  pro- 
docts  of  the  growth  of  bacillus  enteritidis  sporogenes  in  various 
media.  The  products  in  question  (ecto-toxins)  appeared  to 
poBsess  little,  if  any,  toxic  properties  imder  the  conditions  of 
experiment,  and  it  seemed  necessary  to  ascertain  whether  the 
pathogenicity  of  this  bacillus  was  due,  not  to  the  products  of  its 
flprowtn,  but  to  an  endo-toxin,  or  poisonous  substance  contained 
IB  the  bodies  of  the  bacilli  themselves. 

Dr.  Martin  found,  however,  that  in  the  case  of  this  micro- 
cyr^uusm  search  for  endo-toxin  was  attended  by  special 
dimculties  by  reason  of  spore  formation.  He  has  since 
dealt  with  the  subject  afresh,  by  methods  which  have 
enabled  him  to  test  the  nature  and  properties  of  watery 
extracts  prepared  from  the  bodies  of  the  bacillus  in  question. 
These  extracts  were  found  to  exercise  very  little  physiological 
action  when  injected  subcutaneously  into  guinea-pigs — animals 
to  which  the  living  bacilli  are  readily  virulent.  This  result, 
together  with  others  obtained  by  intravenous  injection  of  watery 
extract  into  the  rabbit,  are  in  marked  contrast  to  those  yielded 
by  watery  extracts  of  the  bodies  of  other  micro-organisms,  such 
as  proteus  vul^ris,  which  produce  their  pathological  effects  by 
means  of  an  endo-toxin. 

In  other  experiments  made  during  the  year  with  bacillus 
enteritidis  sporogenes.  Dr.  Martin  investigated  certain  soluble 
substances  produced  by  the  bacillus  in  the  medium  in  which  it 
frroyrSf  using  for  this  purpose  solid  blood  serum  in  which  the 
bacillus  had  multiplied  and  produced  liquefaction.  Albumoses 
obtained  from  serum  thus  treated,  so  far  as  they  were  tested, 
proved  physiologically  inert,  and  this  result  accorded  with  those 
reported  on  last  year.  The  non-proteid  constituents  obtained 
from  the  culture  medium,  after  removal  of  the  albumoses,  were 
found,  however,  to  comprise  a  substance  soluble  in  alcohol  which 
show^  definite  toxicity  when  inoculated  subcutaneously  into 
^inea-pigs,  and,  in  less  degree,  when  inoculated  intravenously 
into  raobits.  The  pathological  effects  of  this  substance  were 
demonstrated  by  the  employment  of  considerable  doses  of  it,  and 
its  toxicity  does  not  appear  to  be  of  a  high  degree  of  intensity. 

As  a  whole  the  results  of  Dr.  Martin's  inquiry  tend  to  the 

inference  that  ability  of  bacillus  enteritidis  sporogenes  to  produce 

disease  in  the  human  subject  is  capable  of  being  brought  about 

.  only  bj  the  association  of  the  bacillus  with  special  conditions  of 
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tlu*  piilMihiin  in  which  it  has  grown   before   being  swallowed « 
with  whirli  it  meets  in  the  human  intestine. 

A  jseries  of  reports  submitted  to  the  Board  in  recent  yeanlij 
I)rs.  Iliildaiie  and  Wade  have  dealt  with  means  by  which  « 
]K)ard  f]n\)  destruction  of  rats  and  insects  may  best  be  effected 
at  the  same  time  tliat  disinfection  of  infected  articles  of  carpoif 
sali^ifactorily  secured.  These  investigations  tended  on  the  whole 
to  inference  that  some  sulphur  dioxide  process  was  likely  to 
prove  most  «^cnerally  useful  for  such  purpK>se.  Gaseous  agente 
Wire  the  (nily  ones  possible  and  previous  investigations  hadshon 
that  carbon  monoxide  and  carbon  dioxide  are  not  germidiil 
or  insecticidal,  and  that  the  monoxide  is  apt  to  be  dangenns 
Formaldehyde  docs  not  affect  animals  or  insects,  and  is  verv 
(Iclicient  in  penetrating  power.  In  view,  however,  of  tltf 
practical  ditHculties  of  the  subject,  and  more  especiaUr  of 
uncertainty  whether  the  gas  in  (piestion  could  be  effectivdj 
distributed  throughout  the  loaded  hold  of  a  vessel  within  s 
reasonal)le  time,  further  investigations  of  the  questions  invoWed 
appeared  desirable,  and  these  have  been  contrived  and  carried 
out  by  Dr.  Wade  (Aj)pendix  B.,  No.  6). 

Dr.  Wade's  experiments  in  this  connexion  were  carried  out  by 
him  in  a  building  so  constructed  as  to  embody  the  essentitl 
features  of  a  ship's  hold.  The  interior  of  this  building  w« 
packed  with  goods — jute,  maize  and  barley  in  bags  and  in 
bulk,  and  other  articles  in  smaller  quantities — representative  of 
ordinary  mixed  cargo  from  an  Indian  port.  Arrangements  were 
made  ])ermitting  tlie  introduction  of  sulphur  dioxide  to  this 
interior;  the  withdrawal  of  gases  at  any  time  from  any  part  of 
the  cargo  without  disturbing  it  or  interfering  appreciably  with 
the  local  distribution  of  the  gas  ;  and  the  disposition  among  the 
goods  within  it  of  experimental  animals  and  cultures  of  bacteria, 
with  a  N  iew  to  ascertaining  the  eftects  of  the  sulphur  dioxide 
upon  them. 

In  some  former  experiments  by  Dr.  Wade  it  had  appeared 
that  infective  material  in  the  interior  of  bales  of  merchandise, 
save,  probably,  in  the  case  of  cotton  bales,  is  not  destroyed  by 
sulphur  dioxide  within  a  period  of  time  reasonably  to  be  a[evotcd 
to  ship-disint'ection  :  and  it  was  to  be  inferred  that  this  was 
likely  to  be  true  also  of  infective  nuiterial  in  the  interior  of 
bags  of  grain  and  amidst  grain  in  bulk.  The  explanation  of 
the  obscrvetl  escape  of  the  infective  matter  from  the  germicidal 
action  of  the  sulphur  dioxide  in  the  experiments  in  question  was, 
without  doubt,  absorj)tion  of  this  gas  by  the  outer  layers  of 
bales  of  merchandise  to  an  extent  preventing  penetration  of 
it  into  their  interior  ;  and  the  ex])erience  was  to  a  correspond- 
ing extviu  discouraging.  As  a  resnh  of  further  experiments 
Dr.  AVade  has  ascertained  that  in  practice  sulphur  dioxide  may, 
and  indeed  does,  become  distributed  throughout  cargo,  passing 
readily  by  way  of  such  interstices  as  possess  appreciable 
dimensions  ;     and    that    thus     by    a     process    of    disinfection 
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•.^iriiioh  caD  be  eiSected  in  reasonable  time  all  rats,  insects,  o^j^cm^s 
infective  bacteria  distributed  among  bales  of  merchandise  bbpopt. 
effectually  destroyed.  Not  least  interesting  among  Dr. 
-/;  Wftde's  observations  is  the  circumstance  that,  weight  for 
"j^weiffht,  sulphur  dioxide  in  dilute  form  is  relatively  more  potent 
"to  die  above  ends  than  when  employed  in  higher  concentra- 
"'-  tkni ;  as  a  result  of  an  extended  series  of  experiments  he 
^  finds  that  if  air  containing  3  per  cent,  sulphur  dioxide  be  passed 
^  ^tnr  8-12  hours  into  an  average  loaded  hold,  and  if  thereafter  the 
'  liold  remains  sealed  for  a  like  period  of  time,  gas  of  sufficient 
-    strength  will  have  permeated  throughout  all  interstices  of  cargo, 

and  with  uniformly  fatal  effect  on  rats,  insects,  and  bacteria 

hidden  among  these  crevices. 

With  reference  to  the  effect  of  sulphur  dioxide  on  grain,  Dr. 
Wade's  further  investigations  have  led  him  to  modify  somewhat 
the  view  formerly  expressed  by  him  on  the  subject.  He  finds 
that  barley,  whether  in  bags  or  in  bulk,  is  not  only  substantially 
unaffected  by  this  gas  but  shows  little  if  any  sign  of  deteriora- 
tion Bubs^uently.  And  in  these 'respects  maize  closely  follows 
1>arley.  But  wheat  in  bags  suffers  serious  damage,  and  is  indeed 
in  most  cases  rendered  useless  for  bread  baking.  Wheat  in  bulk, 
on  the  other  hand,  owing  to  the  slow  rate  at  which  the  mass  of 

Eain  is  penetrated  by  the  gas,  suffers  comparatively  little  if  any 
rau 

In  bringing  his  report  to  a  conclusion  Dr.  Wade  gives  account 
of  the  three  several  methods  at  present  available  in  utilisation 
of  dilute  sulphur  dioxide  for  purposes  of  rat  destruction  and  for 
disinfection  of  ships'  holds  with  cargo  in  situ.  By  two  of  these 
methods  the  gas  is  derived  from  liquid  sulphur  dioxide ;  in  the 
one  (the  Marot  process)  the  gas  is  mixed  with  air  by  means  of  a 
blower,  in  the  other  (the  Auto-injector  method)  this  mixture  of 
gas  and  air  takes  place  automatically  by  means  of  the  pressure 
of  the  gas  itself  in  its  escape  from  the  cylinder  containing  the 
liquid  sulphur  dioxide.  By  the  third  method  the  gas  is  derived 
from  burning  sulphur,  employing  for  this  purpose  the  modifica- 
tion of  the  Clayton  process  known  as  the  Clayton  dilute  gas 
apparatus*  These  several  methods  Dr.  Wade  discusses  from  the 
pomts  of  view  of  relative  cost,  avoidance  of  danger,  and  practical 
convenience ;  and  he  arrives  at  the  conclusion  that  tne  last- 
mentioned  process  is  the  most  satisfactory. 

Investigations  carried  out  in  recent  years  on  behalf  of  the  pathoobnio 
Board  concerning  the  attributes  and  significance  of  various  cocc?.^^^ 
micrococci  have  been  directed  principally  to  means  of  recog- 
nition of  different  micro-organisms  of  this  class,  with  a  view 
to  detecting  the  presence  outside  the  body  of  particulate 
material  of  human  source  in  which  they  normally  abound.  In 
coarse  of  attaining  that  special  object,  these  investigations  have 
both  defined  and  amplified  our  knowledge  of  characters  whereby 
▼arioos  micrococci  are  to  be  differentiated  and  identified*  In 
the  case  of   the  streptococcus   group   the  accurate  data  thus 
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jAL         obtained  as  to  biological  differences  between  various  menibcD 
IT.  of    it    has    already    led     to     improved     knowledge   of  ^ 

etiology  of  certain  disease-processes  in  which  streptococci  m 
concerned.  But  information  in  similar  sense  of  the  staphH> 
coccus  group  is  as  yet  by  no  means  proportionate  to  the  pid» 
genie  im]K)rtance  of  micro-organisms  included  within  it»  nl 
accordingly  Drr>.  Andrewes  and  Gordon  were  instructed  ii 
examine  disease-producing  staphylococci  in  the  light  of  knowledge 
accruing  from  preceding  mvestigations  of  the  above  sort,  and  ti 
determine  the  degree  to  which  diversity  of  biolo^cal  attribdti 
obtains  amongst  them. 

The  investigation  which  is  described  in  Appendix  B.,  No.  T| 
goe8  to  show  in  the  iir^t  place  that  where  three  aifferent  pyogoac 
staphylococci  have  been  distinguished  in  the  past,  namely  st^lif* 
lococcus  pyogenes*  aiireuzi,  staphylococcus  pyogenes  citreus,  ni 
staphylocciccuii  pyogenes  albus,  one  staphylococcus  alone  is  ii 
question ;  the  sole  variation  between  these  three  varieties  being 
in  respect  of  pigment  production.  This  staphylococcus,  "wm 
Drs.  Andreweii  and  Gordon  term  staphylococcus  pyogenes,  wosU 
appear  from  their  observations  to  overshadow  all  other  stajdij^ 
cocci  in  regard  to  frequency  of  occurrence  in  disease  processes  ia 
the  human  subject.  The  staphylococcus  which  they  fonnl 
second  in  frequency  in  the  disease  processes  which  they  examined 
was  indistinguishable  from  a  staphylococcus  present  in  abandanee 
on  the  human  skin  in  health  and  which  is  termed  staphylococcitf 
epidermidis  albus.  This  skin  staphylococcus  would  appear  to  be 
much  less  virulent  to  lower  animals  tnan  staphylococcus  pyogenei; 
but  Drs.  Andrewes  and  Gordon  were  unable  to  acquit  it  of  all 
pathogenic  action  in  the  human  subject,  and  from  the  evidence 
they  were  able  to  obtain  consider  that  it  is  capable  on  occasion 
of  assuming  a  pathogenic  role.  It  is  of  interest  to  observe  that 
a  specimen  of  a  staphylococcus  which  has  been  associated  by  some 
observers  with  malignant  disease  in  man,  and  has  for  this  reason 
been  named  micrococcus  neoformans,  was  found  by  Drs.  Andrewes 
and  Gordon  to  be  indistinguishable  by  the  tests  at  their  command 
from  staphylococcus  epidermidis  albus. 

By  far  the  larger  proportion  of  staphylococci  isolated  from 
disease-processes  by  Drs.  Andrewes  and  Gordon  were  examples  of 
either  staphylococcus  pyogenes  or  staphylococcus  epidermidis 
albus.  A  certain  degree  of  importance,  therefore,  attaches 
to  their  observation  that  when  cultivated  on  a  special  solid 
medium,  details  of  which  are  given  in  the  report,  a  sharp 
difference  was  found  to  obtain  between  the  two  staphylococci  in 
question  ;  colonies  of  the  skin  staphylococcus  were  of  a  dark 
crimson  colour,  while  those  of  staphylococcus  pyogenes  were 
yellow.  Drs.  Andrewes  and  Gordon  are  hopeful  that  this 
medium  may  be  of  considera])le  practical  value  in  assisting 
differentiation  between  these  coccsi,  and  especially  in  facilitating 
identification  of  the  skin  coccus,  which  has  been  shown  previously 
to  serve  as  an  index  of  the  presence  of  detached  particles  of 
epidermis. 


^^  It  may  be  added  that  Drs.  Andrewes  and  Gordon  have  not  o^wtfs 
^^'bonfined  their  observations  entirely  to  pathogenic  staphjlococci,  «bbport. 
^^tet  liave  also  taken  the  opportunity  of  examining  staphylococci 
^  of  normal  saliva.  In  an  addendum  to  their  report  they  aescribe 
-^tiha  results  of  this  investigation  and  define  the  characters  of  a 
-^"^•te^ylococcns  which  from  its  uniform  abundance  in  saliva  they 
^'propose  to  call  staphylococcus  salivarius, 

'^      In  considering  the  relation  between  preventible  sickness  and  milk  cx>»- 
*   mortality  of  infants  and  hand  feeding  with  cow's  milk,  there  is  ^'"^^• 
~^  need  for  knowledge  which  would  permit  the  effect  of  particular 
kinds  of  milk  upon  the  health  and  nutrition  of  the  infant  to  be 
^  ganged  with  greater  accuracy  than  is  now  possible ;  to  obtain,  for 

-  example,  some  indication  of  relative  merits  or  demerits  in  these 
■^  reepects  of  comparatively  clean  milk  according  as  it  has  or  has 
'  not  been  sterilised  or  pasteurised  ;  or,  again,  in  the  case  of  com- 
'   paratively  dirty  milk,  according  as  it  is  taken  fresh,  or  has  been 

-  aterilised  within  a  few  hours  of  milking,  or  has  been  sterilised 
'    ooly  at  a  late  stage  after  storage  for  a  considerable  period 

nnaer  different  conmtions  of  temperature. 

For  obvious  reasons  it  is  difficult  to  draw  conclusions  on  these 

auestions  from  any  direct  observations  which  are  practicable  in 
[ie  case  of  infante.  Nor  is  it  easy  to  put  these  matters  to 
satis&ctory  practical  test  by  means  of  animal  experiment.  An 
attempt  in  the  latter  direction  has  been  undertaken  bv  Dr.  A.  S. 
Griinbaum,  who  for  this  purpose  has  been  feeding  Kittens  with 
milks  which  have  been  subjected  to  differing  circumstances  of 
contamination,  storage,  and  sterilisation,  making  meanwhile 
systematic  observation  of  their  condition  during  the  period  of 
experimental  feeding.  Dr.  Griinbaum's  investigations  nave  not 
yet  reached  a  stage  at  which  they  may  be  usefuUy  reported  on. 

I  have  the  honour  to  be, 

Sir, 
Your  obedient  Servant, 

W.  H.  Power. 
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APPENDIX   A. 


No.  1. 

ORT  as  to  the  desirability  or  otherwise  of  creating  a  Sanitary 
Station  near  the  Entrance  of  the  Persian  Gulp;  by 
Dr.  Theodore  Thomson,  C.M.G. 

^'   •The  sanitary  defence  of  the  Persian  Gulf  has  received  con- 

^^^erable  attention  at  recent  International  Sanitary  Conferences 

;ns6  of  the  view,  maintained  by  some  authorities,  that  cholera 

plague  are  particularly  likely  to  invade  these  regions  by 

^^fison  of  their  nearness  to,  and  frequent  communication  with, 

^^dia,  and  thence  to  extend  overland  to  Europe.    Indeed,  the 

^^ersian  Gulf  and  the  Red  Sea  have  been  referred  to  as  '^ces  routes 

^^Uiturelles  des  maladies  pestilentielles.^* 

It  is  with  a  view  to  securing  the  protection  of  Europe  against 
invasion  by  cholera  and  plague  coming  by  way  of  the  Persian 
Qulf  that  the  creation  of  an  observation  station  near  its  entrance 
^  been  proposed. 

Before  discussing  what  amount  of  protection  is  likely  to  be 
attained  in  this  way,  it  is  desirable  to  consider  in  what  degree  the 
presence  of  cholera  or  plague  in  the  Persian  Gulf  is  likely  to 
constitute  a  menace  to  Europe. 

Europe  has  suffered,  in  all,  from  seven  epidemics  of  cholera. 
The  first  of  these  (1830-37),  and  also  the  second  (1847-49),  came 
from  India  overland  through  Central  Asia  to  Russia,  and  spread 
theiice  throughout  Europe.  The  third  epidemic  (1854-59)  did 
not  come  from  the  East;  it  was  a  recrudescence  from  existing 
foci  in  several  parts  of  Europe,  where  there  had  been  no  interval 
of  entire  freedom  from  the  disease  since  1849.  The  fourth 
epidemic  (1865-67)  reached  Europe  by  way  of  the  Red  Sea  and 
l^gypt.  The  fifth  epidemic  (1869-74)  appears  to  have  been  due  to 
importation  of  the  disease  into  Russia  from  Persia,  which  it  had 
invaded,  either  from  India  by  way  of  Afghanistan,  or  from 
Mesopotamia,  or  from  both  India  and  Mesopotamia.  Mesopotamia 
had  been  invaded  by  cholera  both  through  the  Persian  Gulf  and 
through  Asia  Minor  from  the  Mediterranean  Sea.  The  sixth 
epidemic  (1884-87)  came  to  Europe  by  way  of  Egypt,  which  it 
reached  presumably  through  the  Red  Sea.  The  seventh  epidemic 
(1892-95)  came  from  India  overland  through  Afghanistan  and 
PcirsiA  to  Russia,  and  spread  thence  to  other  parts  of  Europe. 

Outbreaks  of  plague  in  Europe  have  long  been  rare  and   of 
~'aili  conseqoeiKa.  -  This  disease  made  occasional  appearances  in 

S6788  A. 


APP.  A.     N( 

Report  as  tc 
creating  a 
Sanitary  Stc 
tion  near  th 
entrance  of ' 
Persian  Quli 
by  Dr. 
Thomson, 
OJ£.Q. 


APP.A.    Na.L 

Report  Alto 
oreAtinga 
clAQlfeiryflUt- 
tlon  near  the 
entrance  of  the 
Fenian  Gulf 

Thomion, 
O.M.O. 


Earope  in  the  earlier  part  of  last  oentnry,  after  which  it  did  aH 
recur  there,  save  for  one  exception  of  little  importance,  nntil  ItS^ 
when  Oporto  was  the  first  European  oommanity  to  share  in  tk 
great  pandemic  of  plagne  that  commenced  in  1S94.  Howtk 
disease  reached  Oporto  is  not  known,  bat  neither  in  relation  vitk 
that  appearance  of  plague,  nor  with  its  other  appearancei  ii 
Earope  during  the  last  century,  is  there  any  indication  that  'm 
route  from  east  to  west  had  been  by  the  Persian  Oolf. 


From  these  facts  it  is  clear  that  the  Persian  Gulf  cannot  jnrij 
be  described  as  a  natural  highway  for  cholera  and  plague  ttm 
India  to  Europe.  Historical  evidence  indicates  that  these  natmil 
highways  are  two — ^the  first  overland  through  Central  Aoi  to 
Russia,  the  second  by  the  Bed  Sea  and  Egypt.  The  danger  of 
transmission  of  cholera  or  plague  to  Europe  by  the  Perrian  G«H 
is  markedly  less  than  the  danger  of  transmission  of  these  diaeiM 
by  the  Red  Sea.  It  would  therefore  be  unreasonable  to  impon 
upon  shipping  in  the  Persian  Oulf  measures  more  stringent  thn 
those  in  force  in  the  Red  Sea.  There  is  dose  resemblum 
between  the  circumstances  of  these  two  inland  seas,  and  at  tbi 
northern  end  of  the  one  lies  Suez,  as  at  the  northern  end  of  the 
other  lie  Basra  and  Mohammera.  But  there  is  no  observitioB 
station,  save  for  pilgrim  ships,  near  the  entrance  of  the  Red  Sea 
Ordinary  ships,  whether  for  Europe  or  for  Egypt,  proceed  (o  San, 
and  are  dealt  with  there.  There  is  even  less  reason  for  sending 
all  ships  that  enter  the  Persian  Oulf  to  an  observation  station 
near  its  mouth  than  there  would  be  for  such  procedure  in  tk 
Red  Sea. 

An  explanation  of  the  small  amount  of  danirer  of  transmisnim 
of  plague  and  cholera  overland  from  the  Persian  Oulf  to  Europe 
is  found  in  the  physical  geography  of  these  regions.    Outbreiki 
of  these  diseases  there  tend  to  remain  localized  because  of  tlie 
difficulty  of  commuuication  by  land  resulting  from  the  gieii 
tracts  of  desert  on  the  Arabian  side  of  the  Oulf,  and  on  the 
Persian  side  from  the  high  range  of  mountains  that  lie  between 
the  coast  and  the  interior.    It  is  only  at  the  northern  extremity  of 
the  Gulf  that  these  natural  difficulties  are  absent.    At  that  point 
there  is  easy  communication  with  the  interior  of  Mesopotamia  bj 
the  Shatt-al-Arab,  and  in  that  direction  alone  are  cholera  and 
plague  at  all  likely  to  extend  towards  Europe.    This  view  ii 
borne  out  not  only  by  the  data  I  have  already  given,  but  also  by 
the  recent  experience  of  cholera  and  plague  in  the  neighbourhood 
of  the  Persian  Oulf.    Cholera,  in  addition  to  minor  manifesta- 
tions in  these  regions  recently  was  epidemic  in  the  Sultanate  of 
Oman  in  1899,  and  continued  to  be  prevalent  there  in  the  yesr 
following.    There  was  also  considerable  prevalence  of  cholera  at 
Basra  in  1899.    In  1902  Bandar  Abbas  was  seriously  ^ected  with 
this  disease,  as  also  was  Minab  in  1903.     In  1904  there  were  220 
deaths  from    cholera  at    Mohammera.     Over    1,600  cases  were 
reported  to  have  occurred  in  Ihhrain  ;  and  the  disease  is  said  to 
have    caused    great    mortality  in    Trucial   Oman.    No  material 
extension  of  the  disease  beyond  the  invaded  districts  occurred, 
however,  save  from  Basra  in  1899,  when  it  spread  some  way 
northward    into    Mesopotamia.     In    like    manner^   plague    waa 
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epidemic  at  Maskat  and  Mattrah  in  1900*  and  at  Bahrain  in  1903  ^»*  ^^  ^ 
and  1905  ;  yet  there  was  no  noteworthy  extension  of  the  disease  Report  m  to 
beyond  these  localities.  teSwSy  V- 

The  provision  of  an  observation  station,  therefore,  near  the  enuMoe  ^tti 
entrance  of  the  Persian  Gulf  does  not  appear  to  be  in  any  way  Jj'^®'*^* 
necessary  for  the  protection  of  Europe  against  cholera  and  plague.  Tbompfldn, 
Bat  this  scheme  is,  moreover,  open  to  the  grave  objection  iSiat,  ^•^^^ 
while    causing  serious  injury  to  commerce  in  these  regions,  it 
would  fail  to  secure  the  protection  against  plague  and  cholera, 
which  it  seeks  to  attain. 

If  all  vessels  were  obliged  to  call  at  such  a  station,  there  to 
undergo  inspection  and  detention  for  such  measures  as  might  be 
applicable  to  them,  before  proceeding  up  the  Qulf,  serious  incon- 
venience to  the  travelling  public  and  much  interference  with 
trade  would  result.  In  addition  to  the  loss  of  time  involved  in 
deviation  from  the  ship's  natural  course,  there  would  be  the  further 
loss  of  time  incurred  by  detention  at  the  station,  and  the  direct 
pecuniary  loss  in  quarantine  fees  to  be  paid. 

Failure  of  the  scheme  would  result  from  the  enforced  deviation 
of  vessels  from  their  natural  course.  No  doubt  for  a  steam-ship 
this  would  be  a  less  serious  matter  than  for  sailing  vessels ;  and 
the  temptation,  in  the  case  of  steamers,  to  give  the  station  the 
go-by  would  be  correspondingly  less.  Moreover,  a  steamer  that 
did  this  could  hardly  hope  to  escape  subsequent  detection.  But 
with  native  craft,  which  not  only  trade  coastwise  in  the  Gulf,  but 
also  trade  in  considerable  numbers  to  and  from  it,  matters  stand 
in  an  entirely  different  position.  These  vessels  are  dependent  for 
their  progress  on  the  direction  and  force  of  the  wind,  and  a 
deviation  of  even  a  few  miles  from  their  course  might,  and  it 
may  safely  be  averred  in  view  of  the  well-known  characteristics 
of  the  Gulf  weather,  frequently  would  entail  the  loss  of  days 
raiaer  than  hours.  From  this  would  assuredly  result,  in  many 
instances,  evasion  of  the  obligation  to  proceed  to  the  observation 
station ;  and,  for  craft  of  this  sort,  escape  from  subsequent  detec- 
tion is  an  easy  matter  in  the  Gulf.  And  yet  these  are  precisely 
the  vessels  that,  as  carriers  of  cholera  or  plague,  are  the  most 
dangerous,  since,  unlike  the  steam-ships,  they  can  lie  close  in 
shore  or  up  to  quays  and  banks,  or  can  be  beached.  The  creation 
of  an  observation  station  near  the  entrance  of  the  Gulf  would 
actually  increase  the  danger  from  these  craft,  inasmuch  as,  after 
the  evasion  of  the  obligation  to  proceed  there,  concealment  of  the 
infraction  of  this  obligation  would  be  necessary,  with  the  result 
that  they  woulc^  avoid  the  sanitary  authorities  at  their  place  of 
destination,  and  so  would  escape  sanitary  control  in  any  form. 

Nor  has  this  scheme  taken  due  account  of  what  is  to  happen  in 
the  event,  which  not  infrequently  occurs,  of  places  in  the  Gulf 
itself  becoming  infected  with  cholera  or  plague.  In  such  a  case, 
are  native  craft  that  come  from  or  have  called  at  the  infected 
place  to  proceed  either  to  the  observation  station  near  the  entrance 
of  the  Golf,  or  to  that  at  Basra,  before  going  elsewhere  ?  If  this 
be  the  intention,  the  briefest  glance  at  the  map  of  the  Persian 
Onlf  will  satisfy  any  impartial  observer,  with  an  average  know- 
ledge of  human  nature,  that  the  probabilities  of  such  an  obligation 
being  complied  with  are  so  small  as  to  be  a  negligible  quantity^ 
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jfb.L  And,  if  this  be  not  the  intention,  the  claims  on  behalf  of  an 
is  to      observation  statian  near  the  entrance  of  the   Oulf   are  thereby 
correspondingly  lessened. 

To  these  considerations,  hostile  to  the  creation  of  snch  a  station, 
has  to  be  added  the  impossibility  of  finding  for  this  purpose,  a 
site  which  is  not  open  to  the  gravest  objections.  Owadiur,  Maskat, 
and  Jashk,  besides  being  unsuitable  for  other  reasons,  are  too 
short  a  distance  from  India  to  serve  this  purpose  usefully.  The 
neighbourhood  of  Cape  Musandam,  the  pr6montory  on  the  Arabian 
side  of  the  entrance  of  the  Persian  Gulf,  is  impossible  because  of 
its  intolerable  heat  during  the  summer  and  autumn  months. 
Topographical  considerations  exclude  all  other  sites,  'with  the 
eslception  of  the  islands  of  Larak,  Hormaz,  Eishm,  and  Henjam; 
and  of  these  Larak  may  be  dismissed  as  wholly  unsuitable,  by 
reason  of  its  total  lack  of  anchorage.  There  remain  for  consider- 
ation Henjam,  Hormuz,  and  Eishm  ;  there  being,  on  each  of  the 
two  first-mentioned  islands,  only  one  spot  which  can  be  regarded 
as  in  any  way  suitable  as  a  site  for  an  observation  station,  while 
on  Elshm  there  are  two  such  spots — one  at  its  eastern  extremity 
near  the  village  of  Kishm,  the  other  at  Basidu,  its  western 
extremity.  The  distances  of  these  places  from  the  natural  course 
up  the  Gulf  are  as  follows  : — 


— 

Distance  in 
Miles. 

Henjam 

•  •• 

•  •  • 

•  •  • 

10 

Basidu 

•  •• 

•  •• 

•  •• 

•  •• 

30 

Kishm 

•  •  • 

•  •• 

•  •• 

■  •• 

40 

Hormuz 

•  •  • 

•  •• 

•  •• 

■  • 

50 

As  regards  anchorage,  all  these  places  are  fairly  well  off, 
although  at  no  one  of  them  is  the  anchorage  completely  sheltered 
from  all  winds  ;  in  this  respect  Henjam  is  the  most  favoured. 
In  each  instance  a  pier  and  landincc-stage  would  have  to  be 
constructed.  At  none  of  these  places  is  there  a  sufi&cient  supply 
of  wholesome  water  ;  nor  could  potable  water,  free  from  all  risk 
of  dangerous  pollution,  be  obtained  at  any  of  them  in  quantity 
sufficient  for  the  needs  of  an  observation  station,  whether  by 
sinking  wells  or  by  storage  of  rain  and  surface  water  in  reservoirs. 
In  each  instance  plant  for  the  distillation  of  water  would  have  to 
be  provided.  Provisions  for  the  staff  and  occupants  of  an  obser- 
vation station  could  not  be  obtained  on  any  of  these  islands  ;  they 
would  have  to  be  brought  from  Bandar  Abbas  to  Kishm,  Hormuz, 
and  Henjam,  and  from  Linga  to  Basidu.  Bandar  Abbas  is  11 
miles  from  Hormuz,  14  miles  from  Kishm,  and  4.0  miles  from 
Henjam,  while  Linga  is  about  25  miles  from  Basidu.  The  climate 
of  Hormuz,  Kishm,  and  Henjam  is  of  evil  repute,  but  actual 
statistics  on  this  subject  are  lacking  except  for  Henjam.  The 
Henjam  meteorological  records  show  that  the  climate ♦  there  is 
characterized  by  great  heat,  frequently  accompanied  by  much 
humidity  of  the  atmosphere,  during  the  months  of  May,  June, 
July,  August,  and  September ;  and  the  keeper  of  these  records 
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frequently  notes  the  weather  as  "  oppressive,"  "  very  oppressive," 
or  *'  stiflingly  oppressive."  The  records  kept  of  the  health  of  the 
telegraph  staff  at  Henjam,  about  twenty  in  number,  show  that 
sickness  is  of  frequent  occurrence  among  them. 

The  situation  and  the  conditions  of  Eishm  and  Hormuz  so.  closely 
approximate  to  those  of  Henjam  that  the  data  available  regarding 
the  climate  and  the  degree  of  healthiness  (or  rather  unhealthiness) 
of  the  latter  place  may  fairly  be  taken  as  applicable  to  the  former 
places  also.  In  addition  to  disadvantages  already  enumerated, 
the  eastern  part,  at  least,  of  the  Island  of  Kishm  is  liable  to  severe 
earthquakes ;  Basidu,  however,  at  the  western  end,  is  said  not  to 
suffer  in  this  way^  There  is  a  telegraph  station  at  Henjam  ;  an 
advantage,  however,  of  small  importance,  since  there  would  s^em 
to  be  no  difi&culty  in  the  way  of  laying  a  cable  to  Hormuz  or 
Eishm. 

There  is,  in  fact,  little  to  choose  between  these  three  islands  as 
sites  for  an  observation  station,  except  that  the  liability  of  the 
eastern  part  of  Eishm  to  severe  earthquakes  renders  that  part  of 
the  island  even  more  undesirable  than  the  others.  All  are  un- 
suitable by  reason  of  a  trying  and  unhealthy  climate,  absence  of 
good  water  supply,  and  lack  of  provisions.  At  all  of  them  the 
construction  of  an  observation  station  would  be  a  very  costly 
affair,  as  also  would  its  upkeep. 

From  these  and  the  foregoing  considerations,  it  is  evident  that 
the  creation  of  an  observation  station  near  the  entrance  to  the 
Persian  Gulf  would  entail  heavy  cost  for  construction  and  main- 
tenance ;  that  there  would  be  grave  peril  to  the  health  and  lives 
of  the  staff,  and  of  persons  detained  in  the  station  ;  that  it  would 
prove  seriously  detrimental  to  commerce  in  the  Gulf  ;  and  that  it 
would  entirely  fail  to  secure  the  protection  against  plague  and 
cholera  which  is  desired.  For  these  reasons  the  project  should 
unhesitatingly  be  abandoned. 

The  true  method  of  protecting  Europe  against  such  danger  as 
there  may  be  of  cholera  or  plague  reaching  it  overland  from  the 
Persian  Gulf,  is  to  secure  the  sanitary  defence  of  its  northern 
extremity,  where  lies  the  entrance  to  Mesopotamia.  Danger  from 
the  Arabian  side  of  the  Gulf  is  a  negligible  quantity  ;  that  on  the 
Persian  side  is  small,  and,  moreover,  the  port  of  Bushire  is 
already  provided  with  a  well-equipped  sanitary  station  and  a  good 
health-staff,  while  other  ports  on  that  coast  are  also  equipped  in 
some  degree. 

The  line  of  penetration  of  plague  or  cholera  most  to  be  appre- 
hended is  by  the  Shatt-al-Arab,  and  measures  of  protection  against 
these  diseases  will,  in  consequence,  be  of  most  value  at  Basra  and 
Mohammera.  l^Vom  the  European  point  of  view,  therefore,  it  is 
at  these  places  that  the  sanitary  defence  of  the  Persian  Gulf 
should  be  concentrated. 


App.A.   No, 

Beport  as  to 
creating  a 
Sanitary  Sta 
tion  near  the 
entrance  to  t 
Periian  OuU 
byDh^  . 
ThomsoB, 
OJdLO. 


July  1th,  1906. 


(Signed)    THEODORE  THOMSON. 
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APRA^Ko.1   Report  on  the  Cheap  Cottages  Exhibition  at  the  Garden 
^POTt^tha  City,  Lbtohworth  ;   by  Dr.  H.  Franklin  Parsons. 


EzhiU- 

CNudnoiV  In  accordance  "with  instructions  I  visited  the  Cheap  Cottager 

bJr&jffiS^M,  Exhibition  at  the  "Garden  City,"  Letchworth,  on   July  29th, 

1905.  I  was  courteously  received  by  the  officials  of  the  Ghirden 
City  Company,  one  of  whom  accompanied  me  round  the 
Exhibition. 

I  also  visited  the  Exhibition  on  October  13th,  1905,  in  companj 
with  Mr.  Kitchin,  the  Board's  architect,  who  has  revised,  and 
concurs  generally  in,  this  report. 

The  exhibits  were  in  four  classes,  as  in  pages  21-23  of  die 
published  catalogue,  viz. : — 

Glass  1. — Detached  cottas^e,  cost  not  to  exceed  £150,  to 
contain  one  living-room,  a  scullery  or  kitchen- 
scullery,  and  three  bedrooms,  two  of  them  widi 
fireplaces,  with  an  aggregate  capacity  of  2,000  cubic 
feet.  The  height  of  all  rooms  to  be  not  less  than  7 
feet  6  inches. 

Class  2. — Pair  of  five-room  cottages,  cost  not  to  exceed  £900 
the  pair. 

Class  3. — Group  of  three  or  four  cottages,  no  cottage  with 
more  than  six  rooms,  and  erected  at  a  cost  not  exceeding 
£35  per  room. 

Class  4. — Detached  cottage  or  pair  of  cottages,  each  to  contain 
not  more  than  six  rooms,  and  to  cost  not  more  than 
£35  per  room. 

These  prices  do  not  include  cost  of  site,  road-making,  water 
supply  or  drainage,  items  which  in  the  present  case  were  provided 
by  the  Garden  City  Company  except  the  connecting  pipes,  but  whid 
in  practice  often  involve  much  difficulty  in  rural  places,  and  add 
materially  to  the  cost  of  cottage  building.  The  catalogue  prices  also 
in  many  cases  do  not  include  architect's  fees,  builder's  profit,  cartage 
of  materials,  fencing,  paths,  and  other  extras ;  and  in  a  number  of 
instances  the  cost  of  a  duplicate  cottage  was  put  down  in  the  cata- 
logue as  £20  to  £30  higher  than  that  of  the  exhibit.  The  ooflti 
however,  of  carriage  from  a  distance  of  special  materials  for  the 
purpose  of  the  Exhibition  need  not  be  taken  into  account,  since  a 
person  erecting  a  cottage,  where  cheapness  was  an  object^  woold 
prefer  such  materials  as  were  procurable  in  the  locality.  I  UDde^ 
stood  from  the  officials  of  the  Company  that  they  doubted  how 
far  in  many  cases  the  estimated  cost  represented  the  actual  eoBt  of 
the  exhibits,  and  that  the  practicability  of  erecting  similar  oottigef 
at  the  stated  prices,  was  one  of  the  points  to  be  taken  into  aoooVDit 
by  the  judges  in  the  competition.  "* 


A  good  many  of  the  cottagee  appeared  to  be  designed  for  use  Art.jM^as 

rather  as' temporary  sammer  residences  for  "well-to-do  people —  Report  on  Cha 

so-called  *•  week-^nd  cottages  " — than  as  the  permanent  homes  of  tSS^iShiM- 

people  of  the  labouring  class.  Q°?d**  ^fty 

Subject  to  these  reserrations,  I  was  surprised  to  see  what  com-  vyDr.PanoDi 
fortable  and  roomy  cottages  could  be  erected  for  £150 ;  and  in 
one  case*  I  was  told  by  the  owner  that  the  house,  a  well-planned 
and  roomy  brick  semi-detached  cottage,  had  been  actually  built 
through  a  building  society  for  that  sum. 

The  whole  of  the  cottages  in  the  Exhibition  were  built  on  plans 
passed  by  the  Hitchin  Rural  District  Council  as  in  accordance 
with  their  byelaws,  which  are  framed  on  the   6oard*s  Rural 
Model ;  and,  so  far  as  I  observed,  except  for  some  matters  of 
detail,  the  whole  of  the  exhibits  complied  with  the  requirements    . 
of  the  Rural  Model.    Moreover,  the  majority  of  them  would  have 
complied  with  the  byelaws  of  the  present  Urban  Model,  the  walls 
being  of  brick  or  artificial  stone  blocks  9  inches  thick.    Indeed  in 
some  instances  it  was  stated  by  the  exhibitorb  that  the  house  was 
erected  to  comply  with  the  Board's  Model  Byelaws.      In  the 
instances  in  which  the  Urban  Model  Byelaws  would  not  have  been 
complied  with,  it  was  because  either  the  houses,  though  built  of 
incombustible  material,  had  walls  of  less  thickness  than  required 
by  the  byelaws,  e.g.y  concrete  slabs  or  bricks  on  edge,  or  the  house 
was  constructed  of  a  framework  of  wood  covered  with  some 
material  sach  as  weather-boarding  or   lath  and  plaster.     But, 
contrary  to  what  might  have  been  expected,  the  use  of  these 
less  substantial  materials  appeared  to  afford  no  advantage  in  the 
matter  of  cost  over  brick.     So  far  as  could  be  judged  from  the 
cost  per  cubic  foot,  as  given  by  exhibitors  in  the  catalogue,  the 
cheapest  cottage  (2|d.  per  cubic  foot)  was  a  brick  one,  No.  79 
(Prize — Class  4),  and  the  dearest  (6rf.  per  cubic  foot)  one  constructed 
of  timber  and  weather-boarding.  No.  19.     The  average  price  per 
cubic  foot  of  the  brick-built  cottages  was  4*2e2.,  and  of  those  built 
of  other  materials  i'id.     Indeed  the  exhibitor  of  No  79  says : 
^  Outside  a  stone  district  the  cheapest  material  at  present  on  the 
market  is  machine-made  bricks,  and  from  the  ease  with  which 
they  are  put  together  without  special  plant,  I  think  they  will  for 
0ome  time  yet  be  the  cheapest  material  of  which  to  construct 
small  permanent  buildings." 

So  far,  therefore,  as  the  figures  of  cost  given  by  the  exhibitors 
are  to  be  relied  on,  they  seem  to  show  : — 

First,  that  where  local  circumstances  are  favourable  a 
good  cottage  can  be  built,  so  far  as  mere  structure  is  con- 
cerned, in  compliance  with  the  present  Urban  Model  Byelaws, 
for  £150.t 

*  No.  67  in  the  eatalogne,  'which  receiTed  the  3rd  prize  in  Class  II. 

t  Since  this  report  was  written  it  has  heen  publicly  stated  by  the  Earl  of 
Oarrington,  President  of  the  Board  of  Agriculture  and  Fisheries,  that  on  his 
estates  in  rural  districts  in  soTeral  counties  of  England  he  bas  huilt  semi-detached 
brick  cottages,  containing  parlour,  kitchen,  washhouse,  and  three  bedrooms,  for 
A800  the  pair.  I  hare  seen  Lord  Carrington's  plans,  which,  except  for  a  few 
defeaila,  comply  with  the  Urban  Model  Byelaws,  and  could  easily  be  made  to  do 
to  completely.— HJ.P. 


8 

A».A.,yo>2.  Second,  that  tke  use  of  wood  or  other  materials  not  pe^ 
Seporton  the  mitted  by  the  Urban  Model  byelaws,  offers,  at  any  rate  tinder  tke 
WB^zUM-  ^^x^^  conditions  at  the  Garden  City,  no  advantage  as  regards 
ion  at  the         cheapness  over  that  of  brick. 

hkrden  Oity,  '^ 

lyD^SStmM.  Hence  the  result  of  the  Exhibition  is  not  to  demonstrate  the 
need  for  further  relaxation  of  the  Board's  Model  Byelaws,  bm 
rather  to  disprove  the  allegations  often  made,— c.^.,  in  the  articles 
which  form  the  preface  to  the  Exhibition  catalogue, — that  it  is  the 
building  byelaws  in  rural  districts  which  prevent  the  erection  (tf 
cheap  cottages. 

As  a  matter  of  fact  complaints  of  the  scarcity  of  cottagei 
are  common  in  rural  districts  in  which  no  building  byelaws  are 
in  force. 

The  following  points  were  noted  with  respect  to  the  geneni 
character  of  the  exhibits,  more  especially  in  connexion  with  the 
application  of  byelaws. 

Appearance. — Most  of  the  cottages  were  at  least  plain  and  neat, 
and  some  were  very  pleasing  in  appearance,  though  a  few  were 
rather  mean-looking.  In  some  instances  a  rustic  and  old-fashioned 
appearance  seemed  to  have  been  aimed  at  more  than  comfort  or 
convenience. 

Protection  a^fainst  ground  damp. — I  did  not  see  any  case  in 
which  there  was  not  a  concrete  layer  over  the  site,  and  a  damp 
course.  There  were  no  cellars.  The  subsoil  is  boulder  clay  over 
chalk,  and  was  dry  at  the  time  of  my  visit.  The  nse  of  tarred 
felt  as  a  material  for  damp  courses  appeared  to  be  common.  This 
may  be  to  some  extent  due  to  the  fact  that  slates,  which  are 
superior  to  tarred  felt  for  this  purpose,  have  been  precluded  by 
the  regulations  of  the  Garden  City  Company  for  use  on  roo&,  and 
were  consequently  not  easily  procurable  at  a  cheap  rate  for  damp 
courses. 

Material  o/tvalls, — In  the  majority  of  cases  as  already  mentioned 
this  was  brick  9  inches  thick,  solid  or  with  a  cavity.  In  many 
instances  the  brick  was  covered  with  "rough  cast,**  which  is 
stated  to  be  of  advantage  not  only  in  rendering  the  wall  weather- 
proof, but  also  in  reducing  its  cost,  as  it  enables  a  cheaper 
quality  of  brick — "insides*' — to  be  used,  and  renders  pointing 
unnecessary. 

Two  houses,  Nos,  38  and  58,  were  built  of  artificial  stone  or 
concrete  moulded  into  hollow  blocks,  9  inches  thick ;  this  had  A 
good  appearance  and  seemed  to  be  cheap. 

The  other  materials  used  for  walls  may  be  divided  into  two 
classes,  viz.,  first,  hard  and  incombustible  materials  less  than: 
9  inches  thick ;  and,  second,  a  wooden  framework  covered  by 
other  materials.  In  most  or  all  cases,  however,  the  walls  rested 
on  a  brick  or  concrete  foundation,  and  in  some  instances  there 
was  a  brick  wall,  9  inches  thick,  for  a  few  feet  above  the  damp 
course. 

Of  materials  of  the  first  class  may  be  mentioned  concrete  slabs ; 
brick  set  on  edge,  i.e.,  3  inches  thick  ;  double  walls  of  3-inch 
brickwork;   steel  framework  with  metallic  lathing  and  plaster; 


and  steel  sheeting  packed  with  slag  wool ;  also  a  composition  App/AaKo': 
called  ''  Mack/'  in  slabs  i  inches  thick.  Beport  on  ih< 

The  materials  nsed  to  cover  a  timber  framework  were  weather-  ta^'Exhibi- 

boarding,  vertical  planks,  lath  and  plaster,  asbestos  sheeting,  &c. ;  Ga«i«i*ofty 

but  I  did  not  see  any  examples  of  corrugated  iron,*  felt,  Willesden  Letohworth j 

paper,  or  similar  material.    In  some  instances  concrete  slabs  were  **y  ^'•^**"®" 
fixed  in  a  timber  frame. 

The  use  of  these  materials  has  been  commented  on  more  fully 
in  a  memorandum  to  the  Board  by  Mr.  Kitchin. 

Staircases. — The  staircases  were  in  many  cases  narrow,  with 
many  *'  winders."  In  some  of  the  cottages  it  would  have  been 
practically  impossible  to  remove  a  full-sized  coffin  from  the  first 
floor  by  the  staircase. 

Plaster. — The  composition  of  the  mortar  used  in  plastering  the 
interior  walls  of  some  of  the  houses  appeared  not  to  be  good ; 
many  holes  in  the  plastering  being  apparent  at  the  time  of  my 
second  visit. 

Roo/s  were  in  all  cases  tiled,  except  on  the  cottage  built  of 
•*  nralite  "  where  the  roof  was  covered  with  red  "  uralite  "  slabs. 
The  (harden  City  Company  are  said  not  to  permit  on  their  estate 
the  use  of  slates  or  other  roofine  material  except  tiles — ^a  rule 
which  seems  somewhat  arbitrary  and  inconsistent  with  the 
absence  of  any  restrictions  on  the  material  of  walls.f  It  is  stated 
by  one  exhibitor  that  the  use  of  slates  instead  of  tiles  would  have 
saved  £8  on  a  single  cottage. 

In  many  instances  the  roof  was  of  Mansard  shape,  which  is 
stated  to  be  the  cheapest  way  of  affording  bedroom  space. 

Storeys. — Most  of  the  houses  were  of  two  storeys,  but  some  of 
one  storey  only.  In  some  two-storeyed  houses  the  third  bedroom 
was  on  the  ground  fioor,  and  one  exhibitor  of  large  experience  in 
the  building  of  cheap  cottages  believes  that  this  arrangement  is  far 
more  economical  of  space  and  cost  than  any  method  of  placing 
three  rooms  over  two. 

Sise  of  rooms. — ^The  amount  of  accommodation  afforded  was 
lai^ely  governed  by  the  conditions  of  competition  which  have 

' — ■ ~ —  —      -        ■  —  -  '        —  — '      —  *" 

*  The  eecietary  to  the  First  Garden  City,  Limited,  gives  me  the  following 
exphmation  of  the  absence  of  corrugated  iron  cottages  :-^ 

"  For  some  reason  or  other  the  builders  of  iron  houses  did  not  care  to  enter 
the  competition,  and  only  one  cottage  was  erected  of  corrugated  iron  on  timber 
frame.  My  personal  view  of  the  reason  for  their  absence  was  that  corrugated 
iron  on  timber  frame  cottages  cost  more  in  a  brick-producing  district  than  brick 
and  tile  cottages.  We  welcomed  exhibits  of  Uiis  class,  but  those  who  entered 
would  have  been  required  to  have  removed  their  cottages  after  the  Exhibition 
was  oyer,  as  we  could  not  allow  them  to  remain  as  permanent  buildings! 
Although  iron  cottages  were  not  therefore  excluded,  it  was  slightly  more  expen- 
rive  to  the  builder  of  an  iron  cottage  to  enter  the  competition  than  to  the  builder 
of  a  brick  cottage,  which  we  would  have  allowed  to  remain  permanently  on  the 
site." 

t  The  secretary  gives  me  the  f oUowing  explanation  as  to  this : — 

Slate  roofs  were  not  debarred  from  exhibition,  but  we  insisted  on  placing 
cottages  with  slate  roofs  in  a  particular  position,  viz.,  on  the  agricultural  part  of 
the  site  as  we  desired  to  have  tiled  roof s  in  the  immediate  neighbourhood  of  the 
Station.  They  were  therefore  prohibited  from  one  part  of  the  site  for  aesthetic 
reasons  but  another  site  was  offered.  Only  one  exhibitor,  however,  took 
advantage  of  the  liberty  to  use  slates. 
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been  already  stated.  In  class  I. — the  £150  detached  cottage* 
three  bedrooma  (two  of  them  with  fireplaces)  are  reqnired,  with 
an  aggregate  capacity  of  2,000  cubic  feet,  and  a  height  of  not  Iphb 
than  7  feet  6  inches.  To  obtain  a  capacity  of  2,000  cubic  feet 
with  an  average  height  of  7  feet  ti  inches,  an  aggregale  floor  space 
'  of  266  square  feet  would  be  neceBsary,  There  were  few  inetances 
in  which  thia  amount  of  floor  space  was  not  attained,  and  it  was 
often  considerably  exceeded.  The  area  of  the  largest  bedroom 
ranged  in  37  examples  from  83  to  210  aqnare  feet,  with  an 
average  of  143  square  feet  ;  of  the  second  bedroom,  it  ranged 
from  70  to  174  square  feet,  with  an  average  of  lOi  square  feet, 
and  in  the  smaller  bedroom  it  ranged  from  56  to  140  square  feet, 
with  an  average  of  83  square  feet.  (lu  the  Local  Government 
Board's  "  Memorandum  with  respect  to  the  provision  and  arrange- 
ment of  dwellings"  under  the  Housing  of  the  Working  Classes 
Act,  it  is  recommended  that  in  cottages  the  bedroom  for  the 
parents  should  be  at  least  120  square  feet  in  area,  and  that  the 
children's  bedrooms  should  have  a  floor  area  of  not  less  than 
some  80  square  feet  each.) 

In  the  number  and  relative  size  of  the  day  rooms  there  was 
more  variation,  some  of  the  cottages  exhibitecl  containing  only 
a  single  living  room  while  others  contained  a  separate  kitchen 
and  parlour,  besides,  in  both  cases,  generally  a  small  scullery. 
Whether  one  or  two  rooms  should  be  provided  seems  to  depend 
upon  local  customs  and  the  wants  of  diETerent  classes  of  occu- 
pants. In  labourers'  cottages  the  kitchen  often  serves  as  the 
general  living  room  of  the  household,  and  a  separate  parlour  if 
provided  is  little  used,  and  may  be  sublet  to  a  lodger.  Under 
these  circumstances  it  is  better  to  give  as  much  space  as  prac- 
ticable in  the  living  room  and  not  curtail  it  for  the  sake  of 
providing  a  parlour.  But  in  hottses  for  the  artizan'  class  a 
parlour  is  generally  desired.  In  11  houses  having  two  day 
rooms  and  scullery  the  average  area  of  the  rooms  was,  kitchen 
166  square  feet,  parlour  124  square  feet,  scullery  62  square 
feet.  In  26  houses,  having  only  one  day  room,  the  average  area 
of  the  living  room  was  176  square  fpet,  and  of  the  scullery 
87  square  feet.  (In  the  Board's  memorandum,  already  men- 
tioned, it  is  recommended  that  the  living  room  should  have 
a  floor  area  of  some  200  square  feet,  and  the  scullery  of  some 
30  square  feet.) 

In  Class  II.,  semi-detached  cottages  not  exceeding  £300  the 
pair,  the  accommodation  was  similar.  There  is  a  saving,  variously 
estimated  by  exhibitors,  bnt  usually  from  5  to  10  per  cent.,  in 
building  cottages  in  pairs,  but  this  saving  was  not  usually 
employed  in  giving  bigger  rooms. 

Height  of  rooms. — The  conditions  of  competition  specified  a 
height  of  rooms  not  less  than  7  feet  6  inches,  but  in  the  majority 
of  exhibits  the  rooms  were  8  feet  or  upwards  in  height ;  especially 
those  on  the  upper  storey,  which  were  not  infrequently  loftier,  in 
the  centre  at  least,  than  the  rooms  on  the  ground  fioor.  But  as 
the  rooms  in  the  upper  storey  were  in  many  instances  wholly  or 
partly  in  the  roof,  the  before-mentioned  height  did  not  extend 
orer  their  whole  area.     In  the  rocms  constructed  in  a  Mansard 
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roof  the  ceiling  sloped  down  to  meet  the  floor,  but  at  a  high  angle,    app.  a^no.  i 
so  that  a  perpendicular  let  fall  from  the  ceiling  at  a  point  where  Report  on  tho 
it  was  5  feet  above  the  floor  would  form  with  the  ceiling  and  SSS'iS^w- 
floor  a  triangle  with  a  base  of  only  about  15  inches,  and  thus  the  tionatthe 
curtailment  of  air  space  in  proportion  to  floor  area  was  but  small.  Let^wOTt?; 
But  in  other  cases  where  a  roof  of  lower  pitch  sprang  from  the  *>y  Dr.p&noiw. 
side  walls  at  a  height  of  only  2-4  feet  above  the  floor,  the 
diminution  of  useful  capacity  of  the  room  was  considerable,  and 
in  one  instance  (No.  25),  a  portion  of  a  bedroom  was  rendered 
quite  useless  in  consequence,  for  where  the  ceiling  was  high 
enough  to  afford  standing  room,  the  floor  was  occupied  by  a 
sloping  projection  made  for  the  purpose  of  giving  headroom  for 
the  staircase  below. 

Neither  of  the  Board's  Model  Series  of  Byelaws,  Rural  or  Urban, 
contains  any  clause  as  to  the  height  of  rooms  ;  but  a  byelaw  on 
this  subject  may  be  made  under  section  23  of  the  Public  Health 
Acts  (Amendment)  Act,  1890.  Where  such  a  byelaw  is  made  the 
minimum  heights  which  have  hitherto  been  sanctioned  by  the 
Board  have  been  for  rooms  not  in  the  roof  8  feet  over  their  whole 
area,  and  for  rooms  in  the  roof  8  feet  over  half  their  area,  with 
usually  a  stipulation  that  the  height  shall  be  not  less  than  5  f6et 
in  any  part.  Such  a  standard  was  complied  with  by  a  considerable 
proportion  of  the  exhibits  ;  and  would  have  been  perhaps  by  a 
majority^  except  as  regards  the  requirement  that  rooms  in  the  roof 
shall  be  in  no  part  less  than  5  feet  in  height. 

Open  space. — All  the  exhibits  had  sufficient  space  in  front  and 
at  the  rear  for  free  circulation  of  air  ;  but  few  at  the  time  of  my 
visit  had  the  space  belonging  to  them  fenced  or  laid  out. 

Windows. — Although  objection  is  sometimes  raised  by  the 
opponents  of  byelaws  in  rural  districts,  to  the  proportion  of 
window  area — 1  square  foot  to  10  square  feet  of  floor  area — 
required  by  the  Model  Byelaws,  I  did  not  observe  any  instance  in 
any  exhibit  in  which  the  window  area  fell  short  of  this  proportion, 
and  in  most  cases  it  was  largely  exceeded  ;  indeed  the  vnndow 
area  in  some  cases  seemed  to  me  to  be  excessive  and  likely  to 
render  the  rooms  cold  in  winter.  Perhaps  a  window  is  cheaper 
than  an  equivalent  area  of  wall. 

The  windows  were  in  most  cases  of  the  casement  kind,  which 
is  inferior  to  double  hung  sash-windows  as  a  means  of  ventilation, 
especially  in  cold,  wet  or  stormy  weather.  1  did  not  notice  any 
instance  in  which  the  windows  did  not  open  to  the  extent 
required  by  the  Model  Byelaws.  The  top  of  the  window  was  in 
some  cases  too  far  below  tho  ceiling,  and  in  a  few  on  the  other 
hand  the  sill  of  the  window  was  so  high  (4  feet  or  more)  above 
the  floor  as  so  render  the  room  somewhat  gloomy. 

VentikUian. — By  the  terms  of  the  competition  at  least  two 
bedrooms  must  have  fireplaces ;  and  the  3rd  bedroom  was 
usually  provided  with  a  ventilating  opening  of  at  least  100 
square  inches  as  required  by  the  Model  Byelaws  In  some 
instances,  however,  this  ventilator  was  so  arranged  as  to  be 
likely  to  cause  objectionable  draughts,  which  would  lead  to  its 
beliig  stopped  up. 


* 

yp.  A^^6.1  Draifuige, — In  the  central  parts  of  the  estate  sewerage  has 

toportonthe  provided  by  the  Garden  City  Co.  and  the  drains   ^nrhere  they 

Mras^EzUbi-  ®^^^*  discharge  into  the  sewers.     In  some  cases,  however,  tin 

Ion  at  the  drains  appeared  not  to  have  been  laid  at  the  time  of  myviat 

!»t^wOT^;  I^  more  outlying  situations  cesspools  will  be  necessary  for  the 

•^Dr.Pftnoiii.  present. 

Roof  water  was  collected  in  rainwater  tubs  in  most  cukl 
The  Company  however  allow  it  to  be  discharged  upon  the 
roadways. 

The  waste  pipes  of  sinks  and  baths  discharge  in  the  open  air 
over  trapped  gullies. 

Baths. — Many  of  the  cottages  were  provided  with  baths ;  the 
bath  being  generally  placed  in  or  near  the  scullery  for  convenienoe 
of  hot  water  supi^y,  A  few  of  the  exhibits  were  provided  witii 
circulating  systems  of  hot  water  supply,  but  more  often  the  hot 
wat«r  for  the  bath  was  obtained  from  a  pipe  led  from  the  bottom 
of  the  "  copper"  with  which  each  house  was  provided.  In  one 
instance  the  hot  water  pipe  was  led  through  the  larder,  an 
objectionable  arrangement. 

In  some  instances  the  bath  was  made  to  lift  up  by  turning  on  a 
pivot  at  one  end,  which  pivot  also  served  as  the  outlet  pipe,  and 
the  bath  could  thus  be  made  to  occupy  little  space  when  not  in 
use  ;  in  others  the  bath  was  furnished  with  a  wooden  cover  serving 
as  a  scullery  table.  The  former  arrangement,  though  ingenious, 
is  not  well  suited,  where  the  reduction  of  wear  and  tear  to  a 
minimum  is  of  importance  ;  and  the  latter  appears  to  be  a  more 
serviceable  arrangement  and  one  less  likely  to  get  out  of  order. 

Fireplaces. — Some  of  the  cottages  were  furnished  with  a  good 
kitchen  range  with  boiler  and  oven ;  but  in  others  the  fireplaces 
were  of  a  poor  description,  and  ill-adapted  for  cooking. 

The  requirement  that  at  least  two  bedrooms  should  be  pit)- 
vided  with  fireplaces  is  to  be  commended.  In  many  old 
cottages  the  absence  of  any  bedroom  with  a  fireplace  in  which 
a  fire  can  be  kept  up  in  case  of  illness  is  a  source  of  serioos 
hardship. 

Food  store. — A  more  or  less  suitable  larder  or  pantry  for  the 
storage  of  food,  with  ventilation  to  the  outer  air,  was  in  most  cases 
provided. 

Water  supply  is  laid  on  in  pipes  from  the  mains  of  the  Garden 
City  Company,  whose  supply  is  obtained  from  a  deep  well  in  the 
chalk.  As  before-mentioned  tubs  were  provided  for  Uie  collection 
of  rain  water  from  the  roof. 

As  already  mentioned,  in  many  rural  districts,  especially  on  a 
clay  soil,  the  diflSculty  of  providing  a  sufficient  and  wholesome 
water  supply,  as  required  by  sec.  6  Public  Health  (Water)  Act, 
1878,  is  one  of  the  greatest  obstacles  to  the  building  of  new 
cottages.  This  difficulty  of  course  does  not  exist  where  a  public 
service  is  available  as  at  the  Garden  City. 

Closet  accommodation,— ^omQ  of  the  exhibits  were  furnished 
with  water-closets  of  good  pattern,  usually  on  the  ground  floor, 
and  often  approached  from  the  outside.    The  rest  were  fitted  with 
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what  professed  to  be  earth  closets,  but  of  which  only  a  few  had  app.  a^  No. 
apparatus  for  the  application  of  dry  earth,  while  some  had  not  Reporton th< 
even  a  galvanised  pail  under  the  seat,  and  were  in  fact  only  com-  Oheap  Oot- 
mon  privies  abutting  against  the  house.  When  such  closets  come  tfonaf the  ^' 
into  use  they  are  likely  to  cause  serious  nuisance,  especially  where  Le^worth^* 
they  are  under  the  same  roof  as  the  house,  or  are  separated  from  byDr.Farsoc 
it  only  by  a  wooden  wall. 

Ashpits. — I  did  not  see  any  ashpits.  Probably  the  intention  is 
to  provide  movable  bins. 

Cesspools. — I  saw  the  excavations  for  some  cesspools,  which 
wore  at  a  sufficient  distance  from  the  houses,  but  did  not  learn 
-whether  they  were  to  be  of  water-tight  construction. 

I  was  told  that  at  two  houses  on  the  Garden  City  Estate, 
Dr.  Poore*s  slopwater  gutter  was  in  use  for  the  disposal  of  house 
drainage,  but  I  had  not  time  to  visit  these  houses,  which  did  not 
form  part  of  the  exhibition. 

H.  Franklin  Parsons. 


u 


No.  3. 
AFP.  A,  No.  8.     Report  on   the  State   Animal  Vaccine   Establishments  of 

state Anim&l  GERMANY;    by  Dr.  R.   BrXJCE  LoW. 

Vaoeine  Estab- 

Oenium7;%7  The  Board  having  become  desirous  of  obtaining  at  first  hand, 
Dr^  Bruce  through  their  administrative  staff,  details  respecting  State 
vaccine  establishments  in  Germany,  and  information  also  as  to 
the  quality  of  the  vaccination  resulting  from  use  of  lymph 
prepared  by  these  establishments,  I  was  instructed  to  visit  some 
of  these  lymph  institutes  and  to  report  generally  upon  them. 
My  inquiries  were  made  during  May  and  June,  1905. 

There  are  in  Germany  21  State  Animal  Vaccine  establish- 
ments wholly  maintained  out  of  public  funds,  each  of  which 
serves  for  a  state,  province,  or  group  of  smaller  states.  In 
addition  there  is  a  similar  establishment,  set  up  many  years  ago 
by  private  enterprise,  which  contracts  with  six  of  the  smaller 
German  States  to  supply,  at  a  fixed  price  per  "portion,"  all 
lymph  Heeded  for  public  vaccination  in  these  territories.  Fur- 
thermore, there  exist  several  private  lymph  institutes,  run  on 
a  commercial  basis,  which  produce  lympn  for  the  supply  of 
private  medical  men  or  for  export  abroad.  These  private 
establishments  are  under  state  inspection. 

Of  these  various  German  vaccine  establishments*  I  was  able, 
in  the  time  at  my  disposal,  to  visit  14,  in  which  number  were 
comprised  fairly  representative  examples  both  of  the  larger 
and  the  smaller  institutes.  My  thanks  are  due  to  the  various 
medical  directors  of  these  lymph  establishments  for  their 
courtesy  to  me  during  my  inquiry,  and  for  the  trouble  they 
took  to  furnish  me  with  information. 

It  may  be  stated  generally  that  these  vaccine  establishments 
in  Germany  are,  in  the  majority  of  instances,  of  simple  and 
economical  character,  and  that  they  meet  all  current  require- 
ments of  the  populations  for  which  they  serve.  In  the  matter 
of  cost  of  construction  the  recently  erected  vaccine  institute  at 
Munich  is  an  exception,  everything  having  been  provided  there 
of  the  best  and  newest  description  at  considerable  expense. 
In  nearly  all  cases  the  vaccine  institutes  have  been  erected 
near,  often  within,  the  grounds  of  the  public  abattoir,  or 
central  cattle  market,  an  arrangement  which  is  very  con- 
venient, especially  in  the  smaller  towns,  since  it  facilitates  the 
obtaining,  the  feeding,  and  tending  of  the  calves,  as  also  the 
veterinary  inspection  of  these  animals  during  life  and  after 
they  have  been  slaughtered  by  the  officials  of  the  public  abat- 
toir ;  in  this  way  reducing  the  wages  bill  of  the  vaccine  estab- 
lishments. Generally  these  institutes  consist  of  five  apartments, 
with  outbuildings,  viz.,  (1)  a  stable,  with  stalls  for  the  calves 
used  for  the  production  of  lymph ;  (2)  a  second  stable,  entered 


*  In  the  official  report  of  the  Central  Imperial  Health' Office  at  Berlin  the  State  Vaodne 
Establishments  are  Riven  as  23,  the  private  establinhment,  alluded  to  above,  being  olMsed 
for  statistical  purposes  as  a  State  Vaccine  Establishmeqti 
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by  a  separate  door,  m  which  calves  may  be  isolated:  (3)  an  ^ 
apartment  in  which  the  calves  are  vaccinated  and  where  the  ^^ 
lymph  is  afterwards  collected  from  them ;  (4)  a  laboratory  V 
where  the  pulp  is  triturated  and  emulsified;  (5)  an  office  where  {! 
the  records  are  kept  and  where  the  lymph  is  stored  in  an  ice  r 
chest,  and  where  the  clerk  or  iissistsiot  tills  the  tubes  and  packs  ^ 
and  despatches  the  lymph,  In  some  instances  this  "office  "  is 
a  room  at  the  residence  of  the  medical  director,  where  some- 
times also  the  lymph  is  prepared  and  emulsified.  I'he  staff 
usually  employed  comprises  <1)  the  medical  director,  who  is 
also  a  public  vaccinator  and  in  most  instances  holds  other 
important  official  appointments,  e.g.,  medical  adviser  to  the 
State  or  Principality  in  which  the  institute  is  situated,  or 
medical  officer  of  health  for  the  town  in  which  he  resides.  His 
salary  as  director  is  generally  of  modest  dimensions,  ranging 
from  £25  to  £200.  (2)  A  medical  assistant,  who  is,  in  most 
instances,  a  young  general  practitioner  in  the  town,  with  a 
salary  ranging  from  £15  lo  £60  per  annum.  (3)  A  veterinary 
surgeon,  generally  a  part-time  oflScer,  often  attached,  as  has 
lieen  said,  to  the  public  abattoir,  and  receiving  sometimes 
merely  a  retaining  fee  of  £5  bs.,  or  it  may  be  a  fixed  salary 
from  £20  to  £611  per  annum.  In  one  instance  a  fee  of  4  marks 
is  paid  for  each  animal  inspected.  (4)  A  clerk  who  keeps  the 
records,  and  who  packs  and  despatches  the  lymph.  Very  fre- 
qnently  this  post  is  filled  by  a  lady,  who  in  some  cases  gives 
whole  time  to  the  duties  and  assists  in  filling  the  tubes  with 
lymph,  and  even  at  times  lends  a  hand  in  the  laboratory.  The 
salary  of  the  clerk  varies  from  £15  to  £50  per  annum.  In  at 
least  one  instance  rooms  are  provided  for  the  lady  clerk  in 
addition  to  her  salary.  (5)  An  attendant  who  feeds  and  waits 
upon  the  animals.  He  is  frequently  an  employe  in  the  public 
abattoir,  giving  only  part  time  to  the  lymph  institution;  but 
in  the  larger  establishments  he  gives  whole  time  and  resides 
upon  the  premises.  He  receives  the  ordinary  wages  of  men 
of  his  class. 

The  animals  used  in  the  production  of  lymph  are  generally 
young  calves  from  a  few  weeks  to  a  few  months  old,  but  in 
several  institutes,  especially  in  those  of  Southern  Germany, 
young  nncastrated  bulls,  aged  from  six  months  to  two  years, 
are  made  use  of.  There  in  a  diSereuce  of  opinion,  I  under- 
stand, as  to  whether  the  u.se  of  the  smaller  or  the  larger 
unimals  is  the  better  and  more  economical.  In  a  few  establish- 
ments ^animals  of  both  kinds  are  being  used,  and  observations 
lire  being  made  with  a  view  of  deciding  this  point.  It  is  per- 
ceived that  the  larger  animals  are  more  liable  to  be  allected 
by  tubercle,  and  that  the  more  lymph  is  likely  to  be  lost  if  the 
Ur^e  animal  on  being  slaughtered  shows  signs  of  this  disease. 
(It  IS  almost  unnecessary  to  say  that  in  Germany,  as  elsewhere, 
no  lymph  is  stored  till  a  veterinary  sur^reon  has  examined  the 
animal  immediately  after  it  has  been  killed,  to  a.icertain  if  it 
has  any  trace  of  tubercle  or  other  disease.)  Another  objection 
that  has  been  urged  atrainst  the  employment  of  the  larger 
animals  is  that  from  their  size  and  strength  they  struggle 
more  violently,  and  accidents  are  therefore  more  liable  to  occur. 
On  the   other  hand    when  the  larger   animftlB   are   used  for 
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AFP.  A,  No.  s.  lymph  production  the  amount  of  pulp  available  is  greatly 
Btate  Animal  increased  and  hence  far  fewer  animals  are  required,  and  thi 
v^neErtab-  means  considerable  reduction  in  expenditure  of  money  and 
GemaSy  ;°by  also  of  labouF.  When  bulls  are  vaccinated,  it  is  held  that  the 
Dr^  Bruce      lymph  collected  from  the  surface  of  the  scrotum  is  of  greater 

activity  than  other  lymph,  and  that  therefore  this  practice 

increases  the  value  of  the  lymph. 

It  is  the  custom  in  some  establishments  to  mix  together  the 
lymph  of  several  animals  that  have  been  vaccinated  on  one 
and  the  same  day.  It  is  considered  that  in  this  way  a  more 
uniformly  active  lymph  is  obtained;  that  the  more  active 
lymph  yielded  by  some  animals  compensates  for  the  less  active 
lymph  yielded  hj  others  of  the  group,  experience  being  to  the 
effect  that  certain  animals,  for  unknown  reasons,  give  lymph 
of  feeble  activity,  so  that  it  is  not  possible  at  the  time  of 
vaccinating  to  foretell  the  kind  of  lymph  that  will  be  afforded 
by  a  given  animal. 

In  most  localities  in  Germany  there  is  at  present  no  special 
difficulty  in  obtaining  the  number  of  calves  or  of  the  larger 
animals  required  for  lymph  production,  though  perhaps  at 
times  of  prevalence  of  epizootic  disease  it  may  prove  otherwise. 
The  animals  are  usually  obtained  through  a  contractor,  and  the 
proximity  of  the  lymph  establishment  to  the  public  market 
lacilitates,  as  has  oeen  said,  the  operations  of  tne  contractor. 
In  most  instances  the  bovine  animal  is  only  loaned  for  the 
purpose  of  lymph  production,  the  fee  paid  varying  according  to 
the  size  and  age  of  the  animal,  and  differmg  also  perhaps 
according  to  the  locality ;  establishments  situated  in  the  neign- 
bourhood  of  grazing  districts  getting  animals  comparatively 
cheapljr,  while  lymph  institutes  situated  in  large  cities,  or  in 
industrial  districts  are  called  upon  to  pay  more.  Thus  the 
amount  paid  for  the  hire  of  young  calves  varies  from  7  to  20 
marks,  and  for  the  larger  animals  from  35  to  80  marks. 

The  amount  paid  for  loan  of  lymph  producing  animals  shows 
a  tendency  to  increase  year  by  year.  This  may  be  due  partly 
to  the  increase  in  the  price  of  flesh-meat  in  Germany  that  has 
been  going  on  of  late,  along  with  the  general  advance  in  tJie 
cost  of  living  in  towns  and  populous  districts. 

A  general  preference  is  shown  for  calves  or  bulls  of  a  light 
colour ;  their  skins  being  said  to  be  finer  in  quality  and  to  yield 
better  results  than  the  coarser  skins  of  darker  animals. 

The  usual  area  vaccinated  in  the  calf  extends  from  the 
anterior  edge  of  the  buttocks  to  the  umbilicus ;  but  in  Ham*- 
burg  the  calf  s  belly  is  not  vaccinated,  only  the  perinaeum  and 
the  right  side  of  tte  animal  to  its  shoulder.  The  skin  in  all 
cases  is  carefully  shaven  over  the  area  to  be  vaccinated  before 
the  operation  is  performed,  and  some  careful  washing  of  the 
surface  with  soap  and  antiseptics  is  practised.  In  some  estab- 
lishments the  animal  receives  a  bath  before  it  is  vaccinated. 
The  prepared  surface  is  then  scarified  usually  by  a^  blunt 
instrument,  in  long  parallel  lines  about  1  to  2  centimetres 
apart,  and  the  lymph  is  rubbed  in  with  the  fingers  or  a  spatula. 
The  amount  of  lymph  used  to  vaccinate  a  calf  is  from  IJ  to 
8  grammes,  and  for  a  bull  from  3  to  5  grammes.     At  some 
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;  institutes  the  vaccinated  surface  is  protected  by  the  application  app.a.no.s 
of  "  Tegmin,"  a  patent  preparation  made  in  Vienna,  consisting  state  Aoimai 
apparently  of  wnite  wax,  glycerine,  oxide  of  zinc  and  some  vaccine  Esta 

^  other  ingredients.  It  is  spread  on  the  abdomen  with  a  spatula,  Germany ;% 
and  then  a  layer  of  sterilised  cotton  wool  is  applied  over  the  J^^^-  ^^^ 
surface.  Several  establishments  formerly  using  Tegmin  have 
discontinued  its  use  on  the  ground  that  the  vaccinated  places 
did  as  well  when  no  Tegmin  .was  applied  as  when  it  was  made 
use  of.  When  this  application  is  employed,  it  is  usual  to 
repeat  the  dressing  two  or  three  times  during  the  interval 
between  the  vaccination  and  collection  of  the  pulp. 

The  time  at  which  the  pulp  is  collected  varies  at  different 
establisliments  from  72  to  120  hours.  It  is  observed  that  in 
hot  weather  the  vesicles  ripen  more  quickly. 

The  average  amount  of  pulp  obtained  per  animal  varies 
greatly.  In  one  exceptional  instance,  which  came  under  my 
own  notice,  a  two-year  old  bull  yielded  as  much  as  82  grammes 
of  active  pulp.  Uommonly  the  amount  of  pulp  collected  from 
calves  ranges  from  6  to  17  grammes,  that  from  Dulls  from  15  to 
40  grammes* 

At  Cologne,  and  I  believe  at  Oppeln,  the  calves  are 
slaughtered  a  few  minutes  before  the  pulp  is  collected,  and  at 
Dresden,  too,  this  course  is  sometimes  followed. 

Immediately  after  collection  the  pulp  is  triturated  with 
glycerine  and  water  in  proportions  generally  of  from  equal 
parts  to  4  of  glycerine  and  1  of  water ;  the  resulting  emulsion 
finally  containing  1  part  of  pulp  to  3  or  4  of  the  glycerine  and 
water  mixture,  very  active  lymph  is  further  diluted,  in  some 
cases  up  to  1  in  9. 

In  the  majority  of  the  German  vaccine  lymph  establishments 
it  is  not  now  regarded  as  necessary  to  make  repeated  plate  cul- 
tures from  the  lymph  before  its  distribution,  though  in  a  few 
places  this  is  still  done.  It  is  held  that  experience  has  shown 
that  it  is  not  necessary  to  test  in  each  single  instance  for  the 
presence  of  extraneous  micro-organisms.  The  storing  of 
plycerinated  lymph  for  four  weeks  is  found  practically  to  free 
it  from  the  presence  of  these  organisms. 

Commonly,  after  the  pulp  has  been  emulsified,  it  is  put  at 
once  into  tubes  holding  100,  or  sometimes  50,  portions,*  and 
such  tubes  are  stored  in  an  ice  chest  for  four  weeks.  The 
activity  of  the  lymph  is  then  tested  sometimes  on  children's 
arms  at  the  public  stations,  sometimes  on  rabbit's  ears,  or  in 
both  ways.  The  conjunction  of  the  posts  of  director  of  the 
lymph  establishment  and  public  vaccinator  is  of  considerable 
advantage  in  several  directions,  more  especially  as  affording 
facilities  for  testing  a  lymph  on  children  before  sending  out 
the  bulk  of  it  to  the  public  vaccinators  of  the  vState  or  Province. 

For  calf -vaccination  purposes  at  some  German  vaccine  insti- 
tutes rabbits  are  employed,  the  lymph  collected  from  four 
rabbits  usually  furnishing  enough  pulp  to  vaccinate  a  calf. 
Lymph  for  like  purpose  is  also  frequently  taken  from  the  arms 

*  A  "  portion  "it  ft  cbarge  luffloient  to  vaccinate  an  individual  in  at  least  four  places. 
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App.  A,  No.  s.  ^^  children  at  the  public  stations,  a  small  gratuity  being  ]ne 
state  iTT  sented  to  the  mother  in  each  instance  out  of  the  public  loodi. 

YueeiwEMiy-  Human  lymph  thus  obtained  is  mixed  with  grlycerine  aid 
G^MS**'°b  water,  four  children  affording  enough  material  for  the  vaccbir 
DrfSjBrac©^  tion  of  a  calf.  Freouent  exchange  of  lymph  between  tin 
^^'  different  vaccine  establishments  takes  place,  for  the  puipoft 

of  maintaining  a  satisfactory  activity  generally  of  lymph. 

It  is  considered  that  the  subdivision  of  Ijrmph  supply  for  ilt 
whole  of  Germany,  among  22  government  establishmenti^ 
affords  better  opportunities  for  keeping  up  a  continuous  supply 
of  active  lymph  than  if  the  business  of  lymph  production  wen 
concentrated  in  one  large  establishment.  Thus,  if  from  me 
foreseen  circumstances,  the  yield  of  lymph  from  a  particulu 
institute  fails  temporarilv  a  supply  can  at  once  be  obtained 
from  one  or  more  of  the  otner  establishments  to  meet  the  uigeii 
demands  of  the  State  or  Province  in  question. 

The  medical  directors  of  these  German  State  vaccine  estab- 
lishments have  formed  themselves  into  an  association^  whick 
meets  for  a  few  days  once  in  two  years  at  selected  towns.  ^  Ii 
this  wajr  opportunity  is  afforded  for  the  discussion  of  poiiiiB 
arising  in  tne  course  of  their  work  of  lymph  production,  and 
for  comparisons  of  experience. 

As  regards  the  cost  of  producing  vaccine  lymph  in  Germany, 
it  would  appear  that  suflScient  emulsified  lymph  (a  so-called 
**  portion '')  for  the  vaccination  or  revaccination  of  one  indi- 
vidual can  be  obtained  at  a  cost  varying  in  different  places 
from  about  a  half-penny  to  a  little  more  than  a  penny.  It  is 
obvious  that  the  larger  the  number  of  portions  obtained  per 
animal,  the  smaller  the  cost  of  production.  The^  largest 
average  number  of  portions  per  animal  obtained  during  1904 
was  at  Darmstadt,  viz.,  14,833,  where  bulls  are  made  use  of; 
the  smallest  average,  1,423  per  animal,  was  at  Cannstatt,  where 
also  large  animals  are  employed.  Taking  the  whole  of  the  22 
establishments  together,  the  average  number  of  "portions" 
per  animal  in  1904  was  3,814.  In  this  connection  it  is  interest- 
ing to  note  that  in  the  two  Austrian  vaccine  establishments 
(at  Vienna  and  Neuhaus,  Bohemia),  according  to  latest  reports 
available,  the  average  number  of  portions  per  animal  was,  for 
a  series  of  years  in  both  instances,  over  7,000.  In  both  of 
these  Austrian  institutes  bulls  are  the  animals  used. 

At  our  own  army  vaccine  institute  at  Aldershot,  I  am  in- 
formed that  the  average  number  of  portions,  or  charges,  of 
lymph  per  animal  for  the  last  five  years  is  4,128 ;  and  Srom  a 
recent  report  on  the  Copenhagen  Lymph  Institute,  it  appears 
that  the  average  number  of  portions  obtained  there  per  animal 
was  4,619. 

It  has  to  be  borne  in  mind  that  the  German  method  of  vacci- 
nating at  public  stations  tends  to  economy  in  the  use  of  lymph ; 
and  that  in  Germany  there  is  not  practised  that  subdivision  of 
lymph  into,  single  portions  in  capillary  tubes  adopted  in  this 
country,  where  also  the  filling  and  despatch  of  these  tubes  adds 
to  the  labour  and  expense  of  distribution.     The  lymph  keeps 
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active  longer  in  bulk  {e.g,,  100  portions)  than  in  single  portions,    app.  A.ifo.s, 
and  there  is  moreover  less  waste  of  the  lymph.    It  has  also  to  g^j^^^T^n^ 
be  kept  in  mind  that  the  demands  in  a  given  year  upon  the  Vaccine  Bstoii 
resources  of  a  German  lymph  establishment  can  almost  always  GjJSln?fby 
be  forecast  within  almost  definite  limits  there  being  little  flue-  Dr.  a  Brace 
tuation  in  the  amount  required  year  by  year.     In  Germany     °^* 
too   there  is  not  need  for  maintaining  larpe  reserve  stocks  of 
lymph   to  meet  sudden   emergencies   arising  from   smallpox 
outbreaks,  as  has  to  be  done  in  our  own  country. 

With  a  view  to  observing  the  results  obtained  from  the  use  of 
German  animal  lymph,  I  attended,  along  with  the  public 
vaccinators  of  various  towns,  at  a  number  of  public  stations 
where  infants  were  being  vaccinated  or  insi>ectea,  and  at  others 
where  school  children  were  being  re- vaccinated  or  inspected. 
The  results  which  I  saw  convinced  me  that  the  vesicles  and 
scars  were  quite  as  good  as  are  at  present  obtained  in  this 
country ;  moreover,  they  were  in  no  way  inferior  in  my  opinion 
to  those  produced  in  former  vears  by  human  lymph  in  England 
and  Wales.     In  order  to  obtain  further  information  on  this 

Eoint,  I  visited  some  schools  along  with  the  medical  officer  of 
ealth  of  one  large  town  (C!ologne),  and  examined  the  primary 
marks  on  the  arms  of  the  children.  Many  had  six  well- 
defined  foveated  scars,  and  none  tiiat  I  saw  had  less  than  four 
scars,  the  combined  area  of  scars  in  each  ease  being  quite  up  to 
the  Local  Government  Board's  standard. 

I  also  questioned  the  older  public  vaccinators  whom  I  saw, 
the  majority  of  whom  had  had  previous  exx)erience  of  the  use 
of  human  lymph.  Their  testimony  was  unanimously  to  the 
effect  that  they  saw  no  difference  in  the  vesicles  obtained  from 
human  as  compared  with  animal  Ivmph.  Moreover,  in  their 
opinion,  the  scars  resulting  from  the  use  of  calf  lymph  are  as 
well  defined  and  as  permanent  as  those  following  the  use  of 
human  lymph.  Occasionally,  indeed,  it  happens  that  the 
lymph  obtained  from  a  calf  is,  for  some  undefinable  reason, 
less  potent  than  usual,  and  that  the  scars  resulting  from  its 
employment  are  less  lasting  than,  and  not  so  well  defined  as, 
is  requisite.  But  like  results  were  formerly  noticed  in  infants 
vaccinated  from  a  child  whose  lymph  was  of  feeble  activity. 

To  sum  up :  It  may  be  said  that  the  methods  of  producing 
animal  lymph  in  Germany  appear  to  be  satisfactory,  and  that 
they  are  carried  out  at  comparatively  small  cost  to  the  public 
funds.  But  it  requires  to  be  noted  that  success  in  the  above 
sense  is  closely  bound  up  with  German  Vaccination  Law  and 
the  system  of  practically  universal  stational  vaccination.  The 
latter  strongly  tends  to  economv  of  lymph,  while  the  former 
allows  an  estimate  to  be  made  each  year  of  the  probable 
amount  of  lymph  that  will  be  required  in  each  province  or 
state,  so  that  overproduction  or  waste  of  lymph  can  be  avoided. 

In  the  following  table  is  given  a  list  of  the  22  German 
vaccine  establishments,  the  provinces  or  states  for  which  they 
serve,  and  the  population  in  each  instance;  the  number  of 
vaccinations  actually  performed  with  the  lymph  from  each 
establishment  in  1904;  and  the  total  number  of  portions  pro- 
duced in  that  year.  Also  the  name  in  each  instance  of  the 
medical  director. 
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■.A,No.a.     TabLB  showing  the  Towns   in  which   the   STATE  VACCINE   LYMPH 
te  Animal  EsTABLISHMBNT3  uro  situated,  the  Av&aa  they  serve,  the  popola- 

"insB^*"-  tiona  Bnpplieii  with  Lymph,  the  total  vaccinations  and  re-vaccina- 

■maov!  bT  tiona  performed  in  19(>i,  and  the  namber  of  "  portions  "  of  Lymph 

B.Bnic«  produced  at  each  Institute.     Also  the  name  in  each  instance  of  the 

Medical  Director. 
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Catlaruho* 

Tiie  Grand  Duchy  0[ 

B^den. 
ThaGniDd  Dnehyof 

'^ac*kIe°''b''eVi 
aohwertn. 

1307,9« 

ei/)?3 

160,000 

Dr.  Hanser. 

IG 

DarmWaflt* 

1.UB3BJ 

mm 

120.000 

Dr.Keldbart. 

18 

Sabwerln.. 

807,770 

36,138 

Njm 

Dr.  WlUietml. 

n 

Weimar*.. 

TheOmnd  Dachy  of 

Dncbioe  of  Oolhttl 
Melnigen,  Aa. 

1,006,166 

f 

00.000 

Dr.Pfetffer. 

18 

Duchy  ol  Anhalt     „ 

31B,W6 

llSflOO 

Dr.^EalebeD. 

IB 

LUbrak    .. 

Llibeck 

K6.T76 

y 

1>.085 

20 

ettmbarB* 

Hambnrg 

76e,MB 

ss^se 

liHl.OOO 

Dr.  Voigt. 

ai 

SlrsBBburB 

E1»aw 

l,lBtfl41 

f 

8o,aio 

Dr.  BolaetiT. 

82 

MoU 

LotbHuseD      .. 

661329 

f 

70.n00 

Dt.Melool 

*  Tbon  marked  with  an  aateilik  irere  vialtad  during  the  inqidTr- 
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No.  4. 

MSMOBANDUM  on  inquiries  made  in  1905-6  with  respect  to  PiG  ^^^-^^.a 
Tqbbbculosis,  and  Administbation  in  London  in  regard  JJi^SSiSbSr 
to  Meat  of  Tubbboulous  Pigs  ;  by  Dr.  G.  S.  Buchanan.    SD^r.^Buchwai 

The  report  on  this  subject  which  I  made  to  the  Board  last 
*  contained  a  variety  of  statistical  and  other  information  (e.g.<, 
to  the  preyalence  of  tuberculosis  in  swine,  and  as  to  meat 
iiuqpection  in  individual  metropolitan  boroughs)  which  hardly 
admit  of  summary.  But  the  principal  considerations  which 
appeared  to  arise  ^om  my  inquiry  may  here  briefly  be  stated  in 
general  terms. 

Having  regard  to  evidence  of  the  liability  of  tuberculosis  to 
become  rapidly  generalised  in  the  pig,  the  Royal  Commission  on 
Administrative  Measures  in  regard  to  Animal  Tuberculosis,  in 
their  report  of  1898,  recommended  that  the  presence  of  tuber- 
culofiis  in  any  degree  in  the  pig  should  entail  rejection  of  the 
-whole  carcass  for  food.  Local  authorities  in  England  and  Wales 
do  not  universally  adopt  this  standard  of  judgment,  but  in  London 
it  has  been  accepted  by  practically  all  the  authorities  concerned 
with  meat  inspection  as  forming  the  basis  of  their  administrative 
action.  It  has  become  recognis^  by  meat  traders  that  carcasses 
of  pigs  which  have  suffered  from  tuberculosis  in  any  degree  are, 
in  London,  lisible  to  seizure  and  condemnation,  and  that  the 
consignor  of  such  carcasses  may  incur  risk  of  prosecution  under 
the  provisions  of  the  Public  Health  (London)  Act  relating  to 
unsound  food. 

The  control  exercised  in  this  matter  is  mainly  that  afforded  by 
the  system  of  inspection  adopted  at  the  Central  Meat  Market  at 
Smithfield  by  officers  of  the  Public  Health  Department  of  the 
City  Corporation.  This  control  depends  upon  examination  of  the 
dressed  carcass  by  the  Corporation's  meat  inspectors.  Systematic 
examination  by  the  inspectors  of  every  pig  carcass  would  not  be 
compatible  with  the  conditions  under  which  trade  has  to  be 
carried  on  at  this  market,  and  considerable  reliance  is  placed  on 
co-operation  established  between  salesmen  at  the  market  and 
the  inspectors  for  the  purpose  of  bringing  to  notice  carcasses 
showing  evidence  of  disease. 

It  cannot  be  doubted,  however,  that  opportunities  exist  by  which 
the  carcasses  of  tuberculous  pigs,  if  sent  to  the  Central  Market, 
may  pass  through  without  their  condition  being  ascertained  or 
brought  to  the  notice  of  the  inspectors;  the  existence  of  such 
opportunities  is  practically  unavoidable  in  present  circumstances. 
Moreover,  a  considerable  quantity  of  pig  meat  is  sent  to  London 
batchers  and  others  without  passing  tlurough  Smithfield  market 
at  all.  Except  in  one  or  two  London  boroughs  in  which  special 
attention  has  been  given  to  the  matter,  such  meat  is  not  liable  to 
anything  more  than  a  remote  chance  of  inspection  by  any  officer 
of  a  public  authority. 

*  On  adminiHttfttion  in  London  with  regard  to  the  meat  of  pigs  afifccted  by. 
taberoolotia.    CfiapoitM  of  Medioal  Inspectors,  No.  225.) 
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>•  <•        From  the  point  of  view  of  secarlng  anif orm  observance  of  Uw 

am    recommendations  of  the  Royal  CommiBsion  of  1898  in  regard » 

""     piga,  therefore,  the  present  system  of  control  in  London  is  in  the 

lan.    first  place  uncertain  and  unequal  in  operation,  and  in  the  spcond 

placj  it  is  weak  in  that  it  is  primarily  dependent  on  ezamlDation 

of  the  dressed  carcass,  and  not  on  examination  of  the  animal  all 

place  where  carcass  and  internal  organs  can  be  inspected  togethflr. 

It  is  true  that  in  the  great  majority  of  tuberculous  pigs  the  preseiiM 

of  tuberculosis  is  shown  in  the  dressed  carcass  on  examinati(m  of 

the  glands  about  the  throat,  but  this  circumstance  appears  to  han 

led  not  infrequently  to  the  systematic  excision  by  meat  tradeiacf 

all  throat  glands,  or  to  the  practice  of  sending  the  carcass  of  the 

pig  to  the  London  market  or  retailer  after  detaching  the  head. 

In  regard,  however,  to  a  considerable  portion  of  the  pig  meat 
which  reaches  London,  the  London  inspection  above  described  ii 
merely  superadded  to  an  inspection  which  has  abready  taken  iJace 
at  the  slaughter  house.  This  is  especially  the  case  with  pig  car 
casses  which  come  to  London  in  increasing  numbers  year  by  year 
from  abroad.  Certain  foreign  countries,  notably  Denmark  and 
Holland,  have  provided  a  system  of  official  expert  inspection  of 
pigs  the  meat  of  which  is  to*  be  exported  to  the  United  Kingdom, 
and  in  so  doing  have  taken  account  of  the  recommendations  of 
the  Tuberculosis  Commission  of  1898.  Carcasses  of  pigs  which 
have  been  thus  inspected  bear  labels  which  attest  that  the  animalB 
have  in  each  instance  been  examined  by  a  qualified  meat  inspector 
and  have  been  found  free  from  tuberculosis  in  any  degree.  In 
the  case  of  the  two  countries  mentioned  there  is  evidence  to  show 
that  considerable  reliance  may  be  placed  on  this  system  of 
inspection  at  the  place  of  slaughter  as  an  efficient  safeguard 
against  the  introduction  into  the  United  Kingdom  of  meat  alfected 
by  tuberculosis  and  other  disease  conditions.  So  long  as  this 
continues  it  should  seldom  be  necessary  to  undertake  in  London 
an  inspection  with  regard  to  tuberculosis  of  dressed  carcasses 
thus  certified.  In  this  connexion  it  should  be  remembered  that 
the  pig  carcass  lends  itself  easily  to  stamping.  If  carcasses 
subjected  to  official  inspection  abroad  (of  a  kind  which  can  be 
relied  upon  by  British  health  authorities)  were  to  be  distinctively 
stamped,  the  work  of  inspection  of  carcases  in  this  connti^ 
would  be  materially  facilitated. 

But  pork  coming  to  London  from  foreign  sources  has  not 
in  all  cases  been  subjected  to  special  scrutiny  by  the  authorities 
of  the  country  of  origin  in  order  to  see  that  the  pigs  have 
been  free  from  tuberculosis.  For  example,  I  found,  in  1906, 
that  side  by  side  with  the  carcasses  of  Dutch  pigs  specially 
inspected  before  despatch  to  England,  other  pigs  from  Holland 
habitually  reached  the  London  markets  which  had  been  subjected 
to  no  kind  of  inspection.  In  some  of  these  pigs  detection  of 
tuberculosis  had  been  rendered  impossible  by  procedures  such  as 
those  to  which  I  have  already  referred.  The  system  of  official 
inspection  being  voluntary,  the  Dutch  Government  took  no 
responsibility  for  the  condition  of  pigs  of  the  class  referred  to. 
Attention  may  also  be  drawn  to  the  importation  of  frozen  "box- 
pork  "  from  the  United  States.  Boxes  containing  portions  of 
frozen  pork  wore  found   habitually   tc    bear  labels  attesting   to 
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examination  bv  the  inB(j«ctoi-8  of  tlte  Bureau  of  Aniina!  Industry  -^"-A-J 
of  the  United  States,  of  the  animals  from  which  the  pork  was  Memom 
derivtd.       But,  even   if  it    could    be   asaumed    that   the  meat  "SiobIbTi 
inspection   pi-uctieed   in   the  United   Stales  at   the   date    of  my   Dr.  Buch 
inquiries  was  oue  in  which  Britieh  authorities  could  reasonably 
place  reliance,  there  remained  the  circumstance  that  the  instrnc- 
tioDB  of  the  United  Statetn  Bureau  of  Animal  Indnstiy  to  their 
inspectors  in  the  matter  of  tuberculoeie  in  pigs  differed  from  the 
standard   advised   by  the  British   Royal   Commisaion,  with  the 
reealt  that  carcasses   or   portions  of  carcasses  of  pigs  would  be 
approved  for  export  by  inepectors  in  the  United  Stales  notwith- 
standing that  the  animal  was  ascertained  to  have  shown  tuber- 
caloas  lesions  within  certain  limits.      No  examination   that   is 
practicable  of  "boi-pork"   in  this   country   would   enable   the 
fact  that  particular  portions  of  pork  were  derived  from  tubercu- 
Joos  animals  to  bo  ascertained. 

InspeclioD  at  the  place  of  slaughter  is  so  essential  to  satisfactory 
detection  of  disease  conditions  which  may  render  meat  injnrioQB 
lo  the  consumer  that  it  would  be  unwise  in  any  way  to  minimise 
or  depreciate  the  value  of  meat  inspection  under  otficial  auspices  in 
foreign  countries.  On  the  contrary,  it  seems  of  firet  importance 
that  inspection  abroad  ou  lines  which  can  be  ascertained  to  l>e 
satisfactory  from  the  point  of  view  of  British  public  health 
requirements  should  be  given  all  possible  recognition  aud  en- 
coursgemeut.  But  it  should  go  without  saying  that,  if  systematic 
inspection  abroad,  attested  l)y  official  marks  or  labels,  is  to  be 
regarded  in  this  country  as  satisfactory  evidence  of  the  absence  of 
disease  conditions,  the  system  ahoold  he  one  which  would  secore 
the  rejection  of  carcasses  which  would  have  been  condemned  if 
they  had  been  subjected  to  inspection  by  expert  officers  of  local 
authorities  in  this  eountiy. 

In  regard  to  meat  of  pigs  coming  to  London  from  home  ttources, 
ad\'antage  would  here  also  be  gained  by  a  system  of  marking 
carcasses  which  would  enable  inspectors  at  Smithfield  market  or  in 
the.  metropolitan  boroughs  to  recognise  all  pigs  which  have 
already  been  subjected  to  systematic  inspection  at  the  place  of 
slaughter  ;  for  example,  pigs  killed  at  the  Corporation's  slaughter- 
hunses  at  Islington  undei-  the  supervision  of  tho  veterinary  oEBcera 
of  the  city.  As  regards  pigs  which  have  not  heen  subjected  to 
systematic  inspection  at  the  place  of  slaughter,  it  must  be 
concluded  that  the  existing  B3'Ktem  of  control  based  ou  enforcing 
on  the  meat  salesman  or  trader,  by  means  of  prosecutions  and 
fines,  his  obligations  not  to  sell  diseased  meat,  dufs  not  in  the 
circumstances  of  London  afford  a  complete  or  trustworthy  method 
of  preventing  the  meat  of  tuberculous  pigs  from  reaching  the 
public,  while  it  handicaps  the  home  producerof  pork  in  competing 
with  foreign  supplies.  It  appeared  indeed  that  in  regai'd  to  meat 
reaching  London  from  home  sources,  and  not  already  subjected  to 
inspection  at  the  place  of  slaughter,  it  would  hardly  he  practicable 
to  deal  with  disease  conditions  on  a  uniform  basis  without 
establishment  of  special  "meat  inspection  stations,"  where 
examination  of  the  meat  in  question  could  take  place  on  its 
arrival  in  London,  and  conclusions  bp  to  its  acceptance  or  rejection 
could  be  come  to  in   pursuance   of  definite  rules,  entailing  no 
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App.A^Ko.'>._  liability  of  prosecatiou  to  the  trader  who  brought  diseased  meat 
Uemorandcm  there.  A  scheme  for  meat  inspection  in  London,  of  li^hich  the 
cSiosisfby^'^'  establishment  of  meat  inspection  stations  formed  a  part,  wa5 
Dr.  Bucbaoan.   brought  before  the   London   County  Council  by  their    Medical 

OflBcer  of  Health,  Sir  Shirley  Murphy,  in  189S,  but    so  far  no 

effect  has  been  given  to  it. 

The  above  observations  on  the  administrative  position  haT€ 
regard  primarily  to  the  recognition  of  the  recommendations  of 
the  Royal  Commission  of  1898  that  pigs  showing  any  tuberen- 
lous  lesions  should  be  condemned  for  food.  It  is  sometimes 
represented  that  these  recommendations  are  too  stringent,  and  that 
under  certain  conditions  the  carcasses  of  tubercnlons  pigs,  or 
portions  of  them,  might  be  allowed  to  be  sold  with  a  reasonable 
degree  of  safety.  But  the  conditions  in  question,  so  far  as  can  at 
present  be  judged,  are  of  a  character  which  would  frequently  need 
special  expert  examination  and  knowledge  for  their  determination. 
Hence'any  relaxation  of  the  Royal  Commission's  standard  would 
in  practice  seem  to  require,  in  the  case  of  London,  that  the 
administrative  system  should  be  based  on  systematic  expat 
examination  of  all  pig  carcasses,  either  at  the  place  of  slangier, 
or,  subject  to  prescribed  conditions,  at  inspection  stations  such  as 
those  referred  to  above. 


G.  S.   BUCHANAS. 


Office  of  Inspector  of  Foods, 

50,  Parliament  Street,  S.W. 
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No.  5. 

•Summary  of  the  Work  of  the  Medical  Inspbotors 

during  the  Year  1905. 

A.   Disease  and  Sanitary  Administration. 

The  following  sanitary  districts  were  visited  by  the  Medical 
Inspectors  with  special  reference  to  outbreaks  of  infectious  disease 
of  one  and  another  sort,  and  to  general  sanitary  circumstances  and 
adminietration,  viz. : — 


Summary  of 
the  Work  of 
the  Medical 
Inspeotom  in 

loofiT 


Name  of  District. 


Nature  of  Inquiry. 


tAbertillery,  U.D.    ... 

Atherstone,  R.D.    ... 
tBamard  Oastle,  R.D. 
XfBasingBtoke,  T7.D. 
fClmi,  R.D.   ... 

Dartford,  R.D. 
fDownbam,  R.D.     ... 


•••  •••  •••  ••• 


• ••  • • • 


•  •  •  •  •  • 


f  Dnrbam,  R.D. 

ItFolbonm  Asylum  (Chesterton  R.D.)... 

Hncknall  Torkard,  U.D 

^flrthlingborongh,  T7.D.    ... 

tKettering,  R.D 

tLangport,  R.D. 

tLeake,R.D 

ttUnoohi,  XJJ). 

ttMerthyr  Tydfil,  U.D.     ... 

tNaFberthy  R.D.       ...        ...        ... 

KoBeaton  and  Chilvers  Ooton,  U.D.  (2) 

tPooUington,  R.D 

BaTensthorpe,  U.D. 


•  ••  •  •  • 


•  •  •  •  •  « 


•••  •••  ••• 


Sanitary  state  and  administration. 

Sanitary  administration  with  refer- 
ence to  small-pox. 
Sanitary  state  and  administratioik 

Enteric  fever. 

Sanitary  state  and  administration. 

Sanitary  stale  of  The  Chase, 
Swanscombe. 

Enteric  fever  associated  in  some 
cases  with  cerebro*  spinal  symp- 
toms, at  Fincham. 

Re-inspection  re  sanitary  state  and 
administration. 

Enteric  fever  at  the  Asylum. 

Sanitary  administration  with  refer- 
ence to  smsdl-pox. 
Cerebro-spinal  meningitis. 

Cerebro-spinal  meningitis  at  Graf- 

ton-Underwood. 
Diphtheria  and  small-poz,  sanitary 

state  and  administration. 
Enterio  fever  at  Sutton  Bennington. 

Enteric  fever. 

Sanitary  state  and  administration 

Do.  do. 

Sanitary  administration  with  refer- 
ence to  small-poz. 
Sanitary  state  and  administration. 

Administration  with  reference  to 
small-poz. 


*  Throuffhout  this  summary  the  following  abbreviations  are  used :— U.D. »  a  Borough 
or  Urban  Dirtrict :  R.D.  —  Rural  District ;  P.S.D.  —  Port  Sanitary  District ;  Jt.H.D.  —  A 
Joint  District  for  noapital  purposes,  formed  under  the  Public  Health  Act,  1876,  or  the 
Isoktion  Hospitals  Acts,  1893  and  190L 

t  See  Appendix  A,  No.  6.  p.  31. 

tTiie  np^rts  on  these  diitriots  are  reproduced  in  full  ia  this  volume,  «m  Appendix  A, 
NoaTtoll 
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Aff.A,Ko.B.         A.     DiSBASB  AND   SANITARY  ADMINISTRATION — Continued. 

Bamvmrfoi 
tiM  Work  of 

mptotonio 


Name  of  Distxiot. 


Nature  of  Inquiry. 


tBoystoD,  U.D. 
ttSleaford,  RJ). 
fStartforih,  R.D. 
tVaUey,  R.D. 


•••      ••• 


•••      ••• 


•••      ••• 


Infectious    disease ;    aaoitaxy  ilil 

and  adminiBt3«tioii. 
Sanitary  state  and  admiaklatiaL 


Do. 
Do. 


do. 
do. 


B.   Hospitals,  &c. 

JLooal  inqniries  were  held  by  the  Medical  Inspectors  inA 
reference  to  the  proTision  of  hospital  accommodation  for  the  iBob- 
tion  of  cases  of  infectious  disease  in  connection  >\ith  the  followiBf 
districts  :— 


Abingdon,  Jt.H.D. 

Aldershot,  U.D. 

Ashbourne,  Jt.H.D. 

Barnes,  U.D. 

Bamsley,  U.D. 

Bishop  Auckland,  U.D 

Bromley  and  Beckeuham, 
Jt.H.D.  (2). 

Bury  and  District,  Jt.H.D. 

Carlisle,  U.D. 

Dunstable,  U.D.,  and  Luton 
and  Eaton  Bray,  R.Ds. 

East  Ham,  U.D. 

Edmonton  and  Enfield, 
U.Ds. 

Farnborough,  U.D. 

Foleshill,  R.D. 

Fvlde,  Preston  and  Garstang, 
'Jt.H.D. 

Guisborough,  Skelton  and 
Brotton,  Redcar  and  Salt- 
bum,  U.Ds.,  and  Guis- 
borough, R.D. 


Haddon,  Jt.H.D.  (2). 

Hanley,  Stoke,  Fenton  and 
Longton,  Jt.H.D. 

Headington,  R.D. 

Hetton  and  Honghton-le- 
Spring,  U.Ds.,  and  Hough- 
ton-le-Spring,  R.D. 

Horwich,  Westhoughton  and 
Blackrod,  Jt.H.D. 

Hove,  U.D. 

Keighleyand  Bingley,  Jt.HJ). 

C2). 

Kingston-upon-Hull,  U.D. 
Leighton  Buzzard,  U.D 
Liverpool,  U.D. 
Llandaff  and  Dinas  PowiSi  B.D. 
Llandudno,  U.D. 
Middlesex,  Smallpox,  JtHJ). 

Minehead  and  Williton  West, 
Jt.H.D. 

Morley,  U.D. 

Newcastle-upon-Tyne,  XJJ). 


t  See  Appendix  A,  No.  6.  p.  31. 

t  The  reports  on  these  districts  are  reproduced  in  fall  in  this  rolame,  $tt 
>'o»,  7  to  12. 


Afpiiii  JL 
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B.    Hospitals,  &c. — continued. 


North  Staffordshire,  Small- 
pox, Jt.H.D. 

Nuneaton     and     Chilvers 
Coton,  U.D.  (3.) 

Ormskirk,  Lathom  and  Burs- 
cough,  Jt.H.D. 

Preston,  U.D. 

Rhyl,  U.D. 

Romford,  Jt.H.D. 

Rothwell,      Methley     and 
Hunslet,  JtH.D. 

Smethwick    and    Oldbury, 
U.Ds. 


Stone,  Jt.H.D. 

Sunderland,  R.D. 

Surrey,  Small-pox,  Jt.H.D. 

Thornton,  Jt.H.D.  (2.) 

Tynemouth,  U.D. 

Uxbridge,  Jt.H.D. 

Wakefield,  Smallpox,  Jt.H.D. 

Wallingford  and  Crowmarsh, 
JtH.D. 

West  Ham,  U.D. 

Willesden,  U.D. 


▲P».A,No.5. 

Snmmary  ot 
the  Work  ot 
the  Medical 
Inipeotsnin 
1906. 


Inquiries  were  held  as  to  the  provision  of  an  ambulance  and 
disinfecting  chamber  for  Bucklow,  Jt.H.D. ;  of  a  disinfecting 
apparatus  for  Ebbw  Vale,  U.D, ;  of  a  mortuary  for  Newport,  Mon., 
U.D. ;  and  of  a  post-mortem  chamber  for  Willesden,  U.D. 


C.   Sbwbragb  and  Sewagb  Disposal. 


Inquiries  in  this  connection  were  held  as  follows  : — 


Barrow-in-FurnesB,  U.D. 
Budleigh  SaltertoD,  U.D. 
Glaslyn,  R.D. 
Gwyrfai,  R.D. 


Southport,  U.D. 
Stansted,  R.D. 
Yeovil,  U.D. 


D.  Water  Supply. 


Inqniries  were  held  into  the  water  supply  of  the  following 
districts  :— 


Ashton-in-Maker field,  U.D. 

Bedford,  U.D. 

Isle  of  Wight,  R.D.  (Brading). 


Llanelly,  U.D. 
Tenby,  U.D. 


E.  Byblaws. 


InquirieB  with  reference  to  byelaws  were  held  as  follows  : — 


Battersea,  U.D. 
Penistone,  R.D. 


Woolwich  U.D. 


28 

A»p.A,_No.V  F.  Scavenging. 

iSeW^Sl  Under  this  head  inquiries  were  made  at  : — 

^^j£gl^5n  Bromsgrove,  R.D.   (Aston  Erpingham,  R.D.  (MandedeT). 

iwC^  Fields).  i 

G.   Vaccination  Inspection. 

In  addition  to  the  routine  inspection  of  vaccination  in  Kngliftl 
and  Wales  (App.  A,  No.  15),  special  visits  by  Medical  Inspecton 
with  reference  to  vaccination  administration  were  made  to  the 
Unions  mentioned  below.  The  visits  to  those  Unions  indieHBd 
in  italics  were  made  owirg  to  the  prevalence  of  Bmall-pox  in  the 
Union  : — 

Atherstone.  Leicester. 

Bamsley.  Narberth. 

Bcuford.  Nuneaton  (2). 

Camberwell.  Oldham. 

;•    Chehnsford.  Poole. 

Croydon.  St.  Pancras. 

Derby.  Stepney. 

Devonport.  Tynemouth  (2). 

Famham.  Wandsworth  (2) 

Lampeter.  Wellingborongh. 

Langport.  Woodbridge. 

H.  Plague  Precautions. 

A  case  of  plague  was  locally  investigated  in  : — 

R.  Tees,  P.S.D. 

I.  Cholera  Precautions. 

Conferences  were  held  with  local  officials  respecting  the 
arrangements  for  dealing  with  Alien  Immigrants  from  varioui 
Baltic  and  North  Sea  ports  in  : — 

Grimsby,  P.S.D.  Hull,  P.S.D. 

Hartlepool,  P.S.D.  London,  P.S.D,      -  : 

Harwich,  P.S.D.  R.  Tyne,  P.S.IX 

J.  CONyERBNCES  WITH   LOCAL  OFFICIALS. 

Conferences  on  sanitary  matters  were  held  locally  with  varioiis 

officials  of  the  following  districts  : — 

Cardigan,  P.S.D.  i        Runcorn,  U.D. 

Chipping  Sodbury,  R.D.  St.  Neots,  R.D. 

Egham,  R.D.  The  Maidens  and  Coombe, 

Lewisham,  U.D.  ^^•^• 

MaUloD,  PS.D.  Tottenham,  U.D. 

Windsor,  R.D. 
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Dr.  Buchanan  made  inquiry  into  the  administration  in  London  theWoriT^ 

with  regard  to  the  meat  of  pigs  affected  by  tuberculosis.  iMiSSSreln 
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Dr.  Bulstrode  has  continued  further  his  general  inquiries  into 
sanatoria  for  consumptives,  and  into  oyster  and  other  shell-fish 
layings  with  ref^renc^  to  their  liability  to  pollution  by  sewage. 
He  held  an  inquiry  into  an  application  by  the  Lancashire  Asylums 
Board  for  a  loan  to  purchase  a  site  for  a  new  lunatic  asylum. 
He  also  attended  the  First  International  Congress  on  Tuber- 
enloBis,  held  at  Paris,  as  one  of  the  official  representatives  of  the 
Oovemment. 

Dr.  Johnstone  visited  Liversedge  U.D.,  as  to  the  amount  of 
back-to-back  building  going  on  in  that  district. 

Dr.  Manby  visited  Edinburgh  to  confer  with  the  Medical 
Member  of  the  Local  Government  Board  for  Scotland  re 
Dairies,  Cowsheds,  and  Milk-shops  Regulations.  He  also  held 
inquiry  into  an  application  from  the  River  Tyne  Port  Sanitary 
Authority  for  an  Order  amending  its  donstitution  and  repre- 
sentation. • 

Dr.  Parsons  visited  the  Garden  City  at  Letch  worth. 

Dr.  Reece  held  local  conferences  with  officers  of  H.M.  Customs 
and  local  sanitary  officials  with  reference  to  arrangements  of  one 
and  another  kind  for  dealing  with  vessels  arriving  with  cases  of 
infectious  disease  on  board ;  Dr.  Reece  visited  in  this  connection 
the  following  Port  Unitary  Districts  : — 

Bristol,  Hull,  Liverpool,  and  Manchester. 

Dr.  Wheaton  investigated  a  complaint  made  in  Parliament  with 
reference  to  an  alleged  nuisance  caused  by  dust  destructors  in 
Lambeth  Borough.  .He  also  commenced  an  inspection  of  the 
River  Tweed  with  reference  to  an  application  for  the  issue  of  a 
Provisional  Order  constituting  a  Special  Joint  Committee  under 
the  Rivers  Pollution'  Prevention  Act,  and  the  Border  Councils 
Act,  of  1898. 

L.  Inquiries  by  the  Assistant  Inspector  in  the 

Mbdioal  Department. 

Mr.  Huddart  inquired  into  the  arrangements  for  the  per- 
formance of  the  duties  of  nuisance  inspector  in  the  following 
districts  :^ 

•  ■  ■         •  ■ 

Aylsham,  R.D.  Dorking,  R.D. 

Benfieldside,  U.D.  Frome,  R.D. 

Beverley,  R.D.  Grimsby,  R.D. 

Branston,  R.D.  Linslade,  U.D. 

Buckingham,  R.D.  New  Sboreham,  U.p, 


30 


▲PP.  A«  Ka  S. 

Summary  of 
the  Work  of 
the  Medical 
Inapeotonin 


L.    Inquiries  by  Assistant  Inspector — continue 


Okehampton,  R.D. 
St.  Ives,  R.D. 
St.  Ives,  U.D. 
Seaford,  U.D. 
South  Molton,  R.D. 


Stratton  and  Bude,  U 
Swavesey,  R,D. 
Ware,  R.D. 
Wath,  R.D. 
Weobley,  R.D. 


-  Mr.  Hnddart  also  visited  the  Unions  named  below  as 
administration  of  the  Vaccination  Acts,  and  especially  as 
performance  of  duty  by  the  Vaccination  Officers  : — 


Ampthill. 

Ashby-de-la-Zouch. 

Ashton-under-  3me. 

Bala. 

Boston. 

Bradford-on-Avoxu 

Bridgend  and  Cowbridge. 

Bridgwater. 

Brixworth. 

Bury. 

Calne. 

Olitheroe. 

Cockermouth. 

Doncaster. 

Dudley. 

Eastward 

Ecclesall  Bierlow. 

Eton. 

Gainsborough. 

Hungerford  and  Ramsbury. 


Keighley. 

Knighton  (2). 

Merthyr  Tydfil. 

Northampton. 

Nottingham. 

Nuneaton. 

Preston. 

Redruth. 

Salisbury. 

Staines. 

Steyning. 

Stroud  (Glos.). 

Swansea. 

Trowbridge  and  Melks 

Walsingham. 

Weardale. 

Wigan. 

Wolverhampton. 

Yeovil. 


«i 
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No.  6. 

;act    of    Mbdioal    Inspections    made   in    1905   with    ^^•^^°*- 
gard  to  the  INCIDENCE  of  DISEASE  on  particular  places,  Medfi?  "' 
id    to  questions  concerning  LOCAL  Sanitabt  Adminis-  iiin>eotioiii. 

iATION. 

lere  price  is  given  the  report  can  he  obtained  from  Meeerb. 
m  &  Sony  109,  Fetter  LanCy  Fleet  Street^  E.C.y  or  other  events 
overnment  publications.  The  reports  relating  to  districts 
ted  hy  an  asterisk  are  reproduced  in  this  volume^  see  App.  A^ 

to  12.] 

SRTILLBRY  URBAN  DISTRICT  (MONMOUTHSHIRE);  popu- 
lation (1901),  21,945;  Dr.  Wheaton.  [No.  228,  Price 
3rf.] 

Authority  concerned:  Abertillery  Urban  District  Council. 

Ground  of  Inquiry :  Inadequate  payment  of  the  Medical 
Of&cer  of  Health,  the  salary  £60  only ;  the  district 
having  an  area  of  6,479  acres. 

Chief  Facts  reported  by  Inspector :  Water  supply  derived 
from  various  sources,  mainly  from  a  gathering  ground 
and  from  springs.  The  supply  insufficient  and  inter- 
mittent, partly  due  to  tapping  of  sources  by  coal  mining 
operations ;  not  enough  to  allow  of  use  of  flushing 
cisterns  for  water  closets  or  for  flushing  sewers.  Sewers 
unventilated.  All  sewage  discharged  to  watercourses  in 
an  unpurified  condition,  in  consequence  of  which  much 
nuisance  arises.  House  drains  defective.  Water-closets 
of  the  district  in  the  main  hand  flushed.  Daily  scaveng- 
ing of  refuse  in  the  greater  part  of  the  district,  complaints 
of  nuisance  from  collections  of  the  refuse  at  **tips.** 
Condition  of  dwellings  unsatisfaotory,  often  damp  and 
badly  built  Isolation  hospital  containing  six  beds  only, 
unsatisfactory.  Slaughter-houses  in  very  unsatisfactory 
condition,  condition  of  bakehouses  in  some  cases  un- 
satisfactory. Conditions  of  cowsheds  in  the  district  not 
satisfactory. 

KNARD  Castlb  Rural  District  (Durham)  ;  population 
(1901),  10,924  ;  Dr.  Manby.    [No.  220,  price  4rf.] 

Authority  concerned:  Barnard  Castle  Rural  District 
Council. 

Ground  of  Inquiry :  Multiplicity  of  Medical  Officers  of 
Health  (three).  Persistent  refusal  of  Rural  District 
Council  to  adopt  Board*s  suggestion  of  appointment  of 
one  Medical  Officer  of  Health  for  this  and  for  the  Start* 
forth  Rural  District. 

Chief  Facts  reported  by  Inspector:  Medical  Officers  of 
Health  in  general  practice,  not  possessing  diploma 
in  public  health  or  special  training  in  public  health 
work,  and  not  devoting  sufficient  time  to  their  duties. 
Little   systematic    inspection  of   district.    Meagre   and' 
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AFP.  A,  No.  6  stereotyped     reports     sabmitted.      No     joiimal    kept. 

Abstraotor.  Evidence    of    want   of    supervision  by  Medical  OfiEcers 

{^J^^oQj^  of  Health  as  to  sanitary  condition  of  district.     Inspector 

of  Naisances  trained,  certificated,  and  efficient 
Condition  of  dairies  and  cowsheds  nnsatisfactory.  Water 
supply  requiring  improvement  in  Staindrop,  Newbigga 
and  Middletou.  Some  houses  without  through  venti- 
lation. Hospital,  shared  with  Startforth  Rural  District, 
unsuitable  and  not  properly  accessible.  A  new  hospial 
for  Barnard  Castle  Rural  District  alone  in  prooeas  of 
erection ;  cost  not  to  be  defrayed  by  loan.  No  steam- 
disinfecting  apparatus  available  for  district. 

3.  •Basingstoke  Borough  (Hampshire)  ;  population  (1901), 

9,793  ;  Dr.  Farrar.     [No.  221,  Price  One  shilling.] 

Authority  concerned :  Basingstoke  Town  Council. 

Oround  of  Inquiry  :  Outbreak  of  enteric  fever. 

Chief  Facts  reported  by  Inspector :  A  sudden  outbreak  d 
enteric  fever,  commencing  September  18th,  1905,  asi 
comprising  165  cases,  the  last  case  being  notified  a 
November  8th,  1905.  The  outbreak  in  question  ^ex- 
plosive** in  character,  and  distribution  of  the  ievs 
pointing  strongly  to  water-borne  infection.  The  water 
supply  from  a  chalk  virell  in  the  middle  of  the  town; 
this  well  known  to  be  liable  to  pollution  from  surfoee 
drainage.  At  the  time  of  the  outbreak  repairs  to  the 
main  sewer  in  progress.  In  the  course  of  these  repain 
and  the  consequent  testing  involved,  a  plug  had  beei 
driven  into  a  sewer  in  a  manhole  within  a  short  distanoe 
of  the  town  well.  This  plug  was  overlooked  and  was  left 
in  situ  for  about  a  month,  causing  ponding  up  of  the 
sewage.  A  heavy  storm  of  rain  on  August  27th  caused 
an  overflow  of  the  ponded  sewage  in  the  yard  of  boim 
cottages  near  the  tovvn  well,  which  sewage  was  swept 
into  a  sump  within  145  feet  of  the  well.  Contamination 
matter  in  all  probability  thus  drawn  into  the  well  throiig)i 
fissures  in  the  chalk. 

The  outbreak  was  promptly  dealt  with  by  the  authoii- 
ties.  Papier  mache  hospital  huts  were  purchased  and 
promptly  erected  to  supplement  the  accommodation  of 
the  Infectious  Diseases  Hospital. 

Notices  were  issued  directing  the  boiling  of  all  drinking 
water.  The  mains  and  reservoirs  were  disinfected  with 
chloride  of  lime  ;  and  at  the  earliest  possible  date  water 
from  a  new  well  at  West  Ham  was  laid  on  to  the  town 
by  means  of  temporary  mains. 

4.  Clun  Rural  District  (Shropshire)  ;    population  (1901)., 

6,824 ;  Dr.  Farrar.     [No.  222,  Price  3^.] 

Authority  concerned:  Clun  Rural  District  Council. 

Ground  of  Inquiry:  Appointment  of  Inspector  of 
Nuisances.  The  Rural  District  Council  having  two 
Inspectors  of  Nuisances  for  different  divisions  of  their 
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district^  had  applied  for  8ancti<Ni  to   oomlniie   in   one    aib. jMfai 
person  the  offices  of  Relieving  Officer  and  Inspector  of  ^b^taeioc 
Nuisances  for  one  of  these  divisions.  "^ 

Chief  Facts  reported  by  Inspector :  Defective  water  supply 
in  many  parts  of  the  district  Many  instances  of 
nuisance  arising  from  defective  exca-ement  and  refuse 
disposal,  particularly  from  the  filthy  condition  of  the 
fold  yards  of  many  of  the  farms.  Systematic  pollution 
of  the  River  Clun. 

No  provision  for  isolating  cases  of  infectious  disease. 
Neither  of  the  Inspectors  of  Nuisances  adequately 
qualified  for  his  duties.  Need  for  the  appointment  of  a 
single  qualified  Inspector  of  Nuisances  for  the  entire 
dirtrict. 

An  apathetic  Rural  District  Council  unwilling  to  take 
notice  of  complaints. 

UBHAM  Rural  District  ;  population  (19Q1),  28,482 ;  Dr. 
Bulstrode.    [No.  237,  Price  3d.] 


Authority  concerned :  Durham  Rural  District  CoundL 

Chround  of  Inquiry:  Disinclination  on  the  part  of  the 
Local  Authority  to  accept  ccmclusions  and  recommen- 
dations contained  in  Dr.  Farrar's  report  (No.  213)  on 
the  sanitary  condition  and  administration  of  the  DisMct. 
Disregard  by  District  Council  of  repeated  advice  by  the 
Board  that  there  should  be  appointed  one  Medical  Officer 
of  Health  in  place  of  two  as  at  present. 

Chief  Facts  reported  by  Inspector :  Dr.  Bulstrode  was  able 
to  generally  confirm  Dr.  Farrar's  previous  statements, 
conclusions,  and  recommendations.  He  found  need  for 
more  co-operation  between  the  local  authority's  officiala, 
and  recommended  the  appointment  of  one  Medical  Officer 
of  Health  in  place  of  two.  Need  for  more  sustained 
inspection  of  the  district,  borne  witness  to  by  the  dis- 
covery of  nuisances  which  had  been  in  existence  for 
many  years,  but  which  had  never  come  to  the  knowledge 
of  the  Inspector  of  Nuisances.  Housing  conditions  in 
some  of  the  mining  villages  highly  unsatiirfactory ; 
tendency  on  the  part  of  the  District  Council  to  place 
upon  the  County  Council  the  onus  of  taking  action ; 
mining  interests  apparently  allowed  to  interfere  with 
prompt  ^^^  adequate  action  in  some  cases.  Some  good 
work,  however,  carried  out  nnce  the  date  of  Dr.  Farrar's 
report. 

□fCHAM  YiLLAGB  (NORFOLK) ;  population  (1901),  538 ;  Dr. 
Farrar.    [No.  238,  Fiice  Jd.^ 

Authority  concerned :  Do wnham  Rural  District  CounciL 

Ground  of  Inquiry :  Outbreak  of  enteric  fever,  aspodaied 
'  in  certain  cases  with  cerebro-spinal  symptoms, 
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JLp^.iCNor.e.  Chief  Facts  reported  by  Inspector:  Outbreak  reported  ai 

Ai>ttrftotdf  being  apparently  one  of  cerebro-spinal  fever.    Invefitiga'* 

JJj^g^^  tion  showed  that  the  disease  was  really  enteric  fever, 

"^^^^^  though  in  several  of  the  earlier  cases  acute  cerebro-spinal 

symptoms  were  prominent.  In  material  from  several  of 
these  cases  the  micrococcus  catarrhalis  was  found  in 
association  with  the  bacillus  typhosus.  In  all,  33  cases 
of  illness  were  investigated.  Twelve  of  them  occurred 
in  two  adjacent  houses  in  a  certain  yard.  The  well  of 
this  yard  was  liable  to  pollution,  and  the  water  of  the 
well  was  used  for  washing  milk  cans  by  a  small  dairy- 
fai*mer,  who  had  himself  suffered  from  *'  ambulatory  ** 
typhoid.  In  the  greater  number  of  cases  of  fever 
occurring  outside  the  yard  in  question  milk  supplied  by 
this  farmer  had  been  consumed.  In  24  of  the  cases  the 
diagnosis  of  enteric  fever  was  confirmed  by  WidaFs  test. 
The  sanitary  condition  of  the  village  was  found 
generally  unsatisfactory. 

7.  •FuLBOURN  County  Asylum  (Cambridge)  ;  average  number 
of  patients,  615 ;  Dr.  Copeman.  [No.  229,  Price  One 
Shilling.] 

Oround  of  Inquiry :  Prevalence  of  enteric  fever,  and 
possible  risk  of  pollution  of  underground  water  supplies 
by  the  sewage  of  the  Asylum. 

Chief  Facts  reported  by  Inspector :  The  fever,  thought  to  be 
due  in  first  instance  to  contamination  of  milk  supply, 
broke  out  in  May,  1905,  and  eventually  affected  about 
70  persons,  including  the  Medical  Superintendent.    Of 
these  cases,  16  terminated  fatally.    Sewage  from  Asylum 
(77,000  gallons  per  diem)  disposed  of  on  land  adjoining 
Asylum  by  surface  irrigation.    Soil  there  consists  of  14 
feet  of  loam,  overlying  considerable  depth  of  chalk,  of 
which  the  upper  layers  especially  are  traversed  by  numerous 
fissures.    Subsoil  water  met  with  about  6  feet  beneath, 
surface,  at  lowest  portion  of  irrigation  area.    In  order  to 
test  direction  of  flow  of  underground  water,  especially 
during  pumping  operations  at  the  Asylum,  and  at  th^ 
Town  Waterworks  Company's  well  (the  latter  distan.^ 
about  a  mile  due  east  from  Asylum)  considerable  quantity 
oi  fltwrescin  in  alkaline  solution  was  thrown  into  pit  dii^s 
to  level  of  underground  water,  at  eastern  (lowermorti) 
portion    of    the    irrigation    area.     Characteristic   greaja 
coloration  due  to  fluorescin  detected  in  water  of  Asylnzsi 
vfell  five  days  and  in  Town  well  nine  days  later. 

Attention  of  Town  Council  of  Cambridge,  of  Committed 
of  Visitors  of  the  Asylum,  and  of  Cambridge  Waterworfe^ 
Company  had;  on  several  occasions  from  1902  onwardc^ 
been  directed  by  the  Local  Government  Board  to  dangiar 
of  possible  pollution  to  water-supply  by  discharge  of 
untreated  sewage  on  land  having  chalk  subsoil  and  10 
proximity  to  Town  aud  Asylum  pumping  stations ;  bat 
none  of  the  authorities  concerned  had  taJken  any  action 
in  the  matter. 
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J.  Gbapton  Underwood,  a  farm  near  the  Village  op   app.  i.  nq.^ 
Grafton  (Northampton)  ;  Dr.  Farrar.  Abstrftct  of 

Medical 

Authority  concerned :  Kettering  Rural  District  Council,         iiwpetttoiia. 

Chround  of  Inquiry :  Occurrence  of  three  cases  of  cerebro- 
spinal meningitis. 

Chief  Facts  reported  by  Inspector:  Grafton  Underwood  is 
a  remote  &rm-house  one  mile  from  the  village  of  Grafton. 
A  boy  resident  at  the  farm-house  visited  Poddington  on 
July  25th,  1905,  for  one  night.  He  returned  home  and 
developed  symptoms  of  acute  cerebro-spinal  meningitis 
on  July  27th.  On  August  1st  his  younger  brother  who 
shared  the  same  bedroom  developed  similar  symptoms, 
and  had  an  even  more  severe  attack  with  almost  complete 
paralysis  of  the  legs.  On  August  2nd  an  elder  sister  who 
nursed  her  two  brothers  was  taken  ill  with  similar 
symptoms  of  meningitis,  followed  by  paralytic  sequalsB. 
The  four  remaining  sisters  of  the  family  were  carefully 
isolated  and  escaped  illness. 

The  three  cases  were  clinically  typical  cerebro-spinal 
meningitis ;  but  bacteriologically  no  gram-negative  cocci 
were  found  in  the  secretions. 

There  was  a  possible  infective  nexus  between  Pod- 
dington and  Irthlingborough,  where  a  small  outbreak  of 
cerebro-spinal  fever  had  occurred. 

K  •Irthlingborough  Town  (Northamptonshire)  ;  population 

(estimated),  4,664 ;  Dr.  Farrar.    [No.  218,  Price  6d.] 

Authority    concerned:    Irthlingborough    Urban    District 
Council. 

Chround  of  Inquiry :  Occurrence  of  cases  of  cerebro-spinal 
meningitis. 

Chief  Facts  reported  by  Inspector :  Six  cases  of  cerebro- 
spinal meningitis  occurred  in  a  single  house  at  Irthling- 
borough in  the  early  months  of  1905,  four  of  them 
proving  fatal.  About  the  same  time  a  series  of  cases  of 
anomalous  illness  of  a  milder  type,  but  characterised  by 
spinal  pain  and  tenderness  and  by  symptoms  pointing  to 
'  a  sudden  and  definite  invasion  of  the  nervous  system, 
occurred  in  Irthlingborough,  and  for  the  most  part 
among  persons  who  had  been  in  direct  personal  relation 
either  with  one  another  or  with  persons  fatally  attacked. 
The  facts  observed  pointed  to  infection  having  been 
conveyed  from  person  to  person  directly,  or  indi- 
rectly by  means  of  "fomites,"  and  in  particular  of 
infected  bedding.  In  connection  with  one  of  the  fatal 
cas^s  a  micrococcus  indistinguishable  from  Weichsel- 
baum*s  meningococcus  was  isolated  from  the  cerebro- 
spinal fluid. 

Rigorous  measures    of  disinfection  were  adopted  in 
■    respect  of  the  house  in  which  the  fatal  cases  occurred. 

^783  0  % 
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APP.A^o.6.    10,  Lanoport  Rural  District  (Somerset);  population (1901)i 

Abrtraotof  13,459 ;  Dr.  Copeman.     [No.  230,  price  9dJ] 

innrMtioiii.  Authority  concerted :  Langport  Rural  District  ConnciL 

Ground  of  Inquiry:  Outbr^k  of  diphtheria  (and  sab- 
sequently,  of  emall-pox).  Reports  of  Medical  Officer  of 
Health. 

Chief  Facts  reported  hy  Inspector:  Diphtheria  specially 
prevalent  in  1904-5.  During  two  years  79  cases  reported 
in  district,  of  which  15  ended  fatally.  Disease  spreid 
mainly  by  personal  contact. 

Small-pox  broke  out  in  summer  of  1905  among  naTYMi 
engaged  on  new  section  of  the  Great  Western  Railway. 
Cases  numbered  62,  of  whom  2  died.  Total  cost  of 
outbreak  to  Rural  District  Council  about  £3,000. 

No  hospital  provision  or  disinfecting  apparatus  eelab* 
lished  h's  Rural  District  Council  previous  to  outbreak  of 
small-pox.  No  permanent  hospital  yet  established,  M 
portable  steam  disinfector  now  available.  During  Itfk 
few  years,  much  overcrowding  in  certain  parts  ol  thi 
district,  due  to  want  of  proper  provision  for  hoiuiof 
navvies.  Water  supply  from  three  different  sources  con- 
pleted  in  1905  and  now  distributed  to  nearly  ewtf 
village.  No  action  taken  as  to  drainage  of  town  of 
Langport.  Slaughterhouses  not  registered,  and  arrange* 
ments  thereof  often  objectionable. 

11.  •City  OF  Lincoln  ;  population  (1901),  48,784;  Bracbbrid6I 
Urban  District  ;  population  (1901),  1,752 ;  and  **NBf 

BOULTHAM"    in   BRANSTON    RURAL    DISTRICT;    popif 

lation    (estimated),    885;    Dr.    Reece   [No.    226,   prioi 
2«.3d.] 

Authorities  concerned :  Lincoln  City  Council ;  Bracebridgi 
Urban  District  Council ;  and  Branston  Rural  Distrid 
Council. 

Oround  of  Inquiry:  Request  by  City  Council  for  th 
Local  Government  Board's  advice  and  assistance  la 
apprehension  of  a  serious  outbreak  of  enteric  fevw. 

Chief  Facts  reported  by  Inspector :  Following  upon  » 
case  of  enteric  fever  notified  on  2nd  December,  190^ 
and  another  notified  on  22nd  December,  there  ocoimel 
in  the  course  of  four  weeks  23  additional 
scattered  widely  over  Lincoln ;  then,  in  the  oomn 
of  a  single  week,  that  ending  January  28th,  enmai 
great  and  sadden  increase  of  the  fever,  no  less  thaa 
121  cases  being  notified,  while  in  the  week  endiaf 
4th  February,  1905,  which  formed  the  cul 
point  of  the  epidemic,  the  number  of  cases  notifiei 
attained  265.  Outbreak  not  limited  to  the  City  d 
Lincoln,  cases  occurring  in  the  adjoining  Bracebrid|l 
Urban  District  and  in  "New  Boultham,"  a  portion  of  fti 
parish  of  Boultham  in  the  Branston  Rural  District.  Tl 
districts  involved  practically  derive  the  whole  of  thi 
water  from  the  public  supply  of  the  City  of 
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The  sanitary  condition  of  the  invaded  districts  was  not    app.a^No.^ 
such  as  to  conceivably  account  for  the  epidemic.  Abstraot  or 

liUk^  as  a  vehicle  of  transmission  of  the  fever,  could  in8pe<^0D8» 
be  set  aside. 

By  a  process  of  exclusion  the  conclusion  was  arrived 
at  that  the  fever  outbreak  was  due  to  specific  contamina- 
tion of  the  public  water  supply. 

The  water  supply  in  question  is  derived  partly  from  the 
land  drains  which  receive  surface  water  from  a  lar^e  tract 
of  agricultural  country,  partly  from  water  which  collects  in 
old  extensive  excavations  for  sand,  and  partly  from  water 
taken  from  the  River  Witham  above  the  point  where  the 
stream  reaches  the  city.  The  whole  of  the  water  is  sub- 
jected to  filtration  through  sand  before  being  delivered 
to  the  consumers.  It  is  pumped  through  rising  mains, 
which  serve  also  as  distributing  mains,  to  two  reservoirs 
situated  on  high  ground  on  opposite  sides  of  the  city ; 
from  these  reservoirs,  which  between  them  hold  roughly 
one  day's  suppfy,  the  water  gravitates  to  the  town  and 
district  when  pumping  ceases,  or  when  the  demand  for 
water  exceeds  the  quantity  that  is  being  pumped  from  the 
water-works. 

Antecedent  to  the  fever  outbreak,  there  had  been 
abupdant  opportunity  of  pollution  of  the  water  supply, 
and  the  filtration  had  been  defective.  Moreover  the 
filter  beds  were  liable  to  have  been  put  out  of 
working  order  by  frost,  and  in  consequence  of  burst 
pipes  a  laiger  quantity  of  water  was  being  passed  through 
the  filter  beds. 

On  recognition  of  the  public  water  service  as  in  all 
probability  the  agency  by  which  fever  was  being  spread, 
the  City  Council  at  once  sought  expert  advice  and 
assistance  with  a  view  to  sterilizing  the  town  water 
before  delivery  to  consumers.  But  difficulty  arose  in 
treating  the  water  of  Lincoln  with  any  chemical  owing 
to  the  fact  that,  excepting  the  two  reservoirs,  holding 
between  them  about  one  day's  supply  of  water,  and  to 
which  the  water  is  pumped  after  filtration,  there  existed 
no  storage  reservoir  where  any  process  of  water  steriliz- 
ation on  a  large  scale  could  be  carriedout  before  filtration 
without  cutting  off  the  supply  to  the  city.  In  the 
circumstances  the  water  as  it  passed  to  the  filter  beds  was 
treated  from  11th  February  onwards  with  a  commercial 
preparation  of  hypochlorite  of  soda.  Biologically  the 
results  obtained  were  remarkably  good,  but  the  water 
had  a  distinctly  musty  smell  and  taste  ;  as  a  consequence 
many  persons  refused  to  drink  the  treated  water,  and  for 
some  time  water  for  drinking  purposes  was  brought  into 
the  town  by  rail  and  distributed  from  tank  carts. 

AdministrcUive  measures  in  view  of  the  fever 
epidemic. — The  sanitary  staff  was  increased  and  additional 
hospital  accommodation  provided  in  public  halls. 

Incidence  of  the  disease. — From  2nd  December,  1904 
to  the  6&  May,  1905, 1,008  cases  of  enteric  fever  were 
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LPP.A4^6.e.  notified  in  the  city,  and  119  deaths  occurred;  an  attack 

bstraetof  and  death-rate  per  1,000  of  population  respectively  of 

i^Sgona  ^9*6  an4  2-31.    There  were  27  cases  notified  and  3  deaths 

in  the  Bracebridge  Urban  District,  the  attack  and  death- 
rates  per  1,000  of  the  population  being  respectively  14*2 
and  1*58.  In  New  Boultham  there  were  23  cases  and  3 
deaths,  the  corresponding  rates  being  260  and  3*28  per 
1,000  of  population. 

12.  •Mbrthyr   Tydpil  Urban  District    (now    Mbrthtb 

Tydfil  Borough),  (Glamorgan)  ;  population  (1901), 
69,228  ;  Dr.  Spencer  Low.    [No.  231,  Price  9d.] 

Authority  concerned:  Merthyr  Tydfil  Urban  District 
Council  (now  Merthyr  Tydfil  Town  Council). 

Ground  of  Inquiry :  Annual  Reports  of  Medical  Officer  of 
Health  commenting  adversely  on  condition  of  Housing 
of  Working  Classes,  persistent  high  in&ntile  mortality, 
and  serious  and  continued  prevalence  of  infectious 
disease. 

Chief  Facts  reported  by  Inspector:  Many  houses  in  an 
unwholesome  condition,  either  structurally  or  from  their 
filthy  condition  ;  conducing  to  high  general  death  rat^ 
high  infantile  mortality  rates,  and  prevalence  of  infections 
disease.  Overcrowding  prevalent,  particularly  where 
lodgers  are  accommodated.  Many  water-closets  without 
flushing  cisterns.  Refuse  deposited  at ''  tips  ** ;  in  some 
instances  nuisance  caused  thereby.  Disregard  by  Council 
hitherto  of  advice  by  successive  Medical  Officers  of 
Health  as  to  provision  of  a  *'  destructor."  Many 
slaughter  -  houses  unsatisfactory.  Infantile  mortality 
augmented  by  ignorance  and  carelessness  of  parents  and 
by  insanitary  conditions.  High  death-rates  from  diph- 
theria and  from  *' fever"  mostly  enteric.  Epidemics 
from  time  to  time  of  typhus  fever  and  small-pox  and 
other  infectious  diseases.  Absence  of  sufficiently  com- 
plete isolation  of  cases  of  infectious  diseases.  Council 
have  been  slow  to  move  in  certain  directions  when  action 
was  urgently  called  for,  but  in  some  matters  activity  has 
been  shown. 

13.  Narberth  Rural  District  (Pembrokeshire)  ;  popula- 

tion (1901),  12,107  ;  Dr.  Wheaton.    [No,  233,  Price  id.'] 

Authority  concerned:  Narberth  Rural  District  Council. 

Ground  of  Inquiry :  Unsatisfactory  sanitary  circumstances 
and  administration,  unsatisfactory  arrangements  for  in- 
spection of  nuisances,  inadequate  remuneration  of  Inspec- 
tors of  Nuisances. 

Chief  Facts  rej)07'ted  by  Inspector :  General  sanitary  con- 
ditions in  the  district  very  unsatisfactory.  Many  dwel- 
lings dilapidated,  damp,  and  unwholesome.  Water 
supply  frequently  unsatisfactory  as  to  quality  and  quan- 
tity.    Sewers  absent,  except  at  Saundersfoot,  where  they 


30 

are  of  defective  constructioti,    without   m«iinB   for    van-    4*p- 

tUation  or  daabing.  Nuisances  from  accumalations  of  Ab«traoiot 
filth,  solid  and  liquid,  in  the  vicinity  of  dwellings  very  rife,  ^J^^^ng, 
House  drainage  almost  unknown.  Excrement  disposal 
very  unsatisfactory,  as  also  disposal  of  refuse.  Scaveng- 
ing left  to  occupiers.  No  hospital  provision  or  disin- 
fecting api>aratns.  Slaughter-houses  not  registered  nor 
regulated :  Dairies,  Cowsheds  and  Milkshops  Order  of 
188.^  not  enforced  ;  three  separate  Medical  Officers  of 
He-alth,  with  salaries  of  17;.  10s.,  20;.,  201,  respectively. 
Two  Inspectors  of  Nuisances  with  salaries  of  25/.  and 
5(M.  respectively, 

14.  POCKLINGTON  RURAL  DISTRICT  (YORKS,  EAST  RiDING)  j 
population  (1901),  11,155 ;  Dr.  Darra  Mair.  [No.  236, 
Price  3(1.1 

Authority  concerned ;  Pocklington  Rmal  District  Council. 

Ground  of  Inquiry:  Refusal  of  lociil  authority  to  adopt 
advice  of  the  Local  Governnaent  Board  to  appoint  one 
Medical  Officer  of  Health  instead  of  two. 

Chief  Facts  reported  by  Inspector :  Dwellings  not  inspected 
by  ofBcers  of  local  authority  ;  need  for  paving  of  yards 
and  spouting  of  houses;  defective  and  objectionable 
privies  and  middens  almost  universal ;  no  attem.pt  made 
at  sewage  disposal  except  in  one  township  \  pollution  of 
water  courses  very  considerable ;  few  of  the  villages 
with  safe  water  supply  ;  nothing  done  by  local  authority 
to  provide  such  supply  elsewhere  in  the  district,  except 
in  one  village  where  recently  there  had  been  sharp  out- 
break of  enteric  fever  ;  no  supervision  of  cowsheds  and 
dairies.    No  hospital  for  infectious  diseases. 

Two  Medical  Officers  of  Health  and  two  Inspectors  of 
Nuisances.  Both  latter  are  Surveyors  of  Highways ;  their 
work  is  not  directed  by  the  Medical  Officer  of  Health. 
Urgent  need  for  one  Medical  Officer  of  Health  only,  who 
should  supervise  and  direct  Inspector  of  Nuisances. 
This  latter  officer  to  give  whole  time  to  the  whole 
district. 

15.  RoYSTON    Urban    District    (Yobks,    West    Riding)  t 
population     (1905),    5,120 ;      Dr.    Mivart,       [No.     234, 
Price  Wj 
Authority  coticerned :  Royston  Urban  District  Council, 
Ground  of  hiqiiin/.-  Undue  mortality  from  "  Croup "  and 
various  throat  affections  in  addition  to  Diphtheria.     Un- 
satisfactory and  meagre  reports  from  the  Medical  Officer 
of  Health'. 
Chief  Facts  reported  by  Inspector:  From  1897  to  1901  no 
case  of  Diphtheria  notified  ;  from  1901  to  end  of  1904,  237 
CBsea  of  Diphtheria  with  41  deaths,  and  from  1900  to  1904 
36  deaths  from  Croup,  Quinsy,  Tonsilitis,  &c.     Source  of 
earliest  specific  infection  not  clear.     Incidence  of  throat 
illness  almost  exclusively  upon  children  of  school  age. 
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rf.AjKm,^.'  ^nd  eridentlj  ipread  bj  pefWHud  contact,  espedmUj  it 

school.  Schools  in  need  of  thorough  eieaimuig  and  dis- 
infection. 8|imd  of  disease  also  favoared  by  dan^ 
nnwholesome  dwellings  and  their  sorronndingB*  Whoi^ 
some  dwellings  scarce  and  gosIIt.  MeasnreB  taken  lo 
combat  disease  insufficient.  No  disinfecting  ^pantv 
available,  and  no  isolation  hospital  ontil  December,  1901 
Absence  of  scavenging.  No  regnlation  of  slaagliter- 
hooses.  Dairies,  CowBheds,  and  MiUadiopB  Order  not 
enforced. 

16.  *Slbaford  Rchal  District  (Lures.) ;  population  (1901), 
17,063  :  Dr.  Dajra  Mair.    [No.  224,  Priee  3rf.] 

Authority  concerned:  Sleaford  Rural  District  GoimciL 

Groutid  of  Inquiry:  Evidence,  given  at  an  Inquiry  into  a 
Petition  by  the  Sleaford  Rnral  District  Conncil  to  dis- 
allow an  Order  of  the  Kesteven  (Lines)  Connty  Goiindi 
converting  part  of  the  Roral  District  into  an  Urbtn 
District,  which  pointed  to  defective  sanitary  adminif- 
tration  by  the  Rural  District  Conncil. 

Chief  Facts  reported  by  Inspe^ior:  Dwellings  not  inspected 
sufficiently ;  need  for  paving  of  yards  and  sponting  of 
houses;  defective  privies  and  middens  almost  nnivmid; 
little  attempt  at  sewage  disposal  except  bj  connectr 
ing  sewers  with  water-courses.  Excellent  water  supply 
in  a  few  villages,  but  otherwise  none  but  bad  souroei 
available.  Practically  no  action  taken  to  effect  improve- 
ment in  this  respect  by  local  authority ;  their  reqwofli- 
bility  shelved  by  them  to  the  Parish  Coimcils ;  th^ 
inaction  excused  by  citing  objection  of  latter  bodies  to 
assent  to  expenditure  in  providing  good  water  supplies. 
Disposition  of  District  Council  to  rely  on  advice  of  water 
diviners,  instead  of  on  that  of  their  ovni  ofBcers  and 
other  experts. 

Inspector  of  Nuisances  unable,  single-handed,  to  cope 
with  work  allotted  to  him  as  holder  of  this  office  and 
that  of  Surveyor,  &c.  No  adequate  hospital  for  infectious 
diseases. 

17.  Startforth  Rural  District  (Yorks,  North  RmniG) ; 

population  (1901),  5,009  ;    Dr.  Manby.     [No.  220,  Price 

4rf.] 

Authority  concerned:  Startforth  Rural  District  CJonnciL 

Ground  of  Inquiry :  Multiplicity  of  Medical  Officers  (rf 
Health  (two).  Persistent  refusal  of  Rural  District 
Council  to  adopt  the  Local  Government  Board's  snggestion 
of  appointment  of  one  Medical  Officer  of  Health  to  sorve 
for  this  and  for  Barnard  Castle  Rural  District* 

Chief  Facts  reported  by  Inspector:  Medical  Officers  of 
Health  in  general  practice  and  not  devoting  sufficient  time 
to  their  public  duties.  Little  systematic  inspection  done. 
Reports  meagre  and  stereotyped.  No  journal  kept.  Evid- 
ence of  want  of  supervision  of  district  by  Medic&l  Officers 
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of  Health.    Inspector  of  Nnisances  nntrained  and  uncer-    app.  A^Nafi. 
tificated,  bat  fairly  active  and  efficient.    Water  supply  in  Abstract  of 
places  nnsatisfactory.    Condition   of  Dairies  and  Cow-  iJS^Sons. 
sheds    unsatisfactory.      Some    houses  without  through 
ventilation.      Hospital    unsuitable    and    not    properly 
accessible.     No  steam  disinfecting  apparatus  available 
for  district. 

Sutton  Bonnington  Village  (Nottingham)  ;  Dr.  Spencer 
Low.    [No.  227,  Price  3d.] 

AtUhority  concerned :  Leake  Bund  District  Council. 

Ground  of  Inquiry :  Localised  outbreak  of  enteric  fever. 
Local  request  for  assistance  of  Medical  Inspector. 

Chief  Fads  reported  by  Inspector :  Outbreak  localised  in 
Sutton  Bonnington  and  neighbouring  village  of  Nor- 
manton  ;  14  cases  in  nine  households  notified  between 
September  7th  and  November  8th,  1905.  Only  one 
death.  Villages  supplied  with  drinking  water  from 
shallow  wells  in  superficial  gravel,  in  which  also  privy 
pits  were  sunk ;  pollution  of  wells  theiefore  hardly 
avoidable.  Sewerage  system  inefficient.  No  hospital 
provision  or  proper  disinfecting  apparatus.  Nuisances 
caused  by  effluents  from  sewage  tanks  and  uncovered 
wet  privy  pits  in  objectionable  proximity  to  houses. 

Valley  Rural  District  (Anolbsbt)  :  population  (1901), 

10,472 ;  Dr.  Farrar.    [No.  235,  Price  3d.] 

Authority  concerned :  Valley  Rural  District  Council. 

Ground  of  Inquiry :  The  Anglesey  Joint  District,  of  which 
the  Rural  District  formed  part,  was  dissolved  in  1903. 
Owing  to  the  illness  of  Medical  Officer  of  Health,  the 
usual  Annual  Reports  and  Tables  of  Vital  Statistics  for 
1902  and  1903  had  not  been  forwarded  to  the  Local 
Government  Board. 

Chief  Facts  reported  by  Jnspector :  Water  supply  in  most 
villages  from  shallow  dip- wells  ;  water  yielded  by  these 
in  many  instances  deficient  in  quantity  and  liable  to 
contamination  from  surface  drainage.  Rhosneigr,  a 
growing  sea-side  resort,  in  need  of  a  system  of  sewerage. 
Arrangements  here  for  excrement  disposal,  defective, 
particularly  at  several  of  the  schools.  The  general 
type  of  cottage  in  villages  of  Valley  District  is  the  single- 
story  stone  structure,  either  divided  vertically  by  board 
partitions  or  with  attics  contrived  l)y  boards  stretched 
across  at  the  level  of  the  eaves;  these  cottages  lure 
generally  damp,  and  in  respect  of  sleeping  accommodation 
ill-ventilated  and  often  overcrowded.  Common  lodging- 
houses  over-crowded  and  insanitary — should  be  closed. 
Cowsheds  generally  filthy.  Slaughter-houses  improperly 
drajned.  No  public  provision  for  isolating  cases  of 
infectious  disease.  Need  for  greater  activity  on  the  part 
of  the  Inspector  of  Nuisances  in  the  inspection  of  house 
property  and  in  the  detection  and  abatement  of  nuisances. 
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avp.a.Ma.T.  No.  7. 

Bnterio  Ferer 

■toteTby  Dr.    REPORT  Qpon  an  Outbreak  of  Enteric  Fever  in  the  Borougi 

of  Basingstoke  ;  by  Dr.  Reginald  Farbar. 

The  Medical  Officer  of  Health  for  the  Borough  of  Bmsingstob 
having  reported  to  the  Local  Government  Board  (on  September 
20th  and  subsequent  dates)  that  a  serious  outbreak  of  enteric 
fever,  commencing  on  September  18th,  1905,  was  occurring  in 
the  town,  it  was  decided,  on  September  26th,  that  an  inqmiy 
into  the  circumstances  of  the  outbreak  should  be  made  by  one 
of  the  Board's  Medical  Inspectors.  This  duty  was  allotted  to 
me.  I  visited  Basingstoke  on  September  27th,  and  on  subse- 
quent occasions. 

Statistical,  Industrial,  and  Geological  Considerations. 

The  borough  of  Basingstoke,  in  Hampshire,  has  an  area  of 
4,194  acres ;  the  population  at  the  census  of  1901  was  9,793,  and 
the  number  of  inhabited  houses  1,997.  The  population  has, 
however,  increased  recently,  and  it  is  estimated  that  the  total 
now  reaches  11,000,  and  tnat  there  are  about  2,400  inhabited 
l^ouses  in  the  borough. 

The  rateable  value  of  the  borough  for  poor  law  purposes  at 
Lady  Day,  1905,  was  £5G,352 ;  the  assessable  value  for  purposes 
of  the  general  district  rate  is  stated  to  be  £47,426. 

Besides  being  an  agricultural  market  town,  Basingstoke  is 
the  seat  of  several  important  manufacturing  industriesi  among 
which  mav  be  mentioned  iron  foundries,  gas-engine  works,  and 
clothing  lactones. 

The  London  and  South  Western  Railway  Company's  main 
line,  the  Reading  and  Basingstoke  branch  of  the  Great 
Western  Railway,  and  the  Alton  Light  Railway  run  to  or 
through  Basingstoke. 

The  town  of  Basingstoke  is  built  wholly  on  the  chalk  forma- 
tion, and  is  situate  in  the  valley  of  the  River  Loddon,  a  tribu- 
tary of  the  Thames,  the  bottom  of  the  valley  having  an  average 
level  of  265  feet  above  Ordnance  datum. 

Before  considering  the  special  circumstances  of  the  outbreak 
the  general  sanitary  circumstances  of  the  town  may  be 
reviewed. 

Water  Supply, — The  present  water  supply  of  Basingstoke  ia 
from  a  chalk  well,  which  I  shall  call  well  A,  sunk  close  to  a 
building  marked  on  the  Ordnance  map  as  Seed  Mill,  which  ia 
now  used  as  a  pumping  station ;  it  is  situated  in  the  north-eaai 
quarter  of  the  town,  about  180  yards  north  of  tl^e  Heading 
Road.  This  well  has  a  total  depth  of  30  feet,  the  top  of  the 
brick  coping,  which  is  2  feet  4  inches  high,  being  268  feety 
and  the  Dottom  of  the  well,  which  has  no  borehole,  238  feet 
above  Ordnance  datum.     About  30  yards  to  the  north  of  the 


11  tbe  chalk  rises  abruptly  to  a  plateau  along  which  mns  Aet.A 
i  L-S-W-R.  main  line  at  a  level  of  309  feet  amve  Ordnance  BntarH! 
turn.  «|^ 

This  well  was  originally  sunk,  so  I  am  informed,  in  1860,  Fanu. 
supply  the  condensing  water  for  the  engine  of  a  seed  mill, 
water  company,  not  having  Parliamentary  poverB,  was  sub- ' 
[uently  formed,  which  worked  the  seed  mill  and  the  town 
ter  supply  concurrently.  The  water  company  was  taken 
sr  by  the  Basingstoke  Corporation  in  1883,  a  loan  of  £13,000 
■  30  years  having  been  sanctioned  for  the  purpose,  and  the 
rking  of  the  seed  mill  was  stopped  in  1893. 

DlAGBAH  OF  SBOllOK  OF  WbLL  A. 

{Total  depth,  do /eet.) 


Figure  a. 

The  well  is  bottle-shaped,  and  i^  lined  with  bricks  to  a  depth 
18  feet,  the  neck  of  the  bottle  having  a  diameter  of  4  feet 
r  a  distance  of  12  See^ ',  at  this  point  the  brickwork  expands 
jorm  a  dome  6  feet  in  depth  below  which  the  well  has  a 
imeter  of  10  feet.  From  the  bottom  of  the  well  a  Y-shaped 
ading,  9  feet  6  inches  high  by  6  feet  widcj  has  been  driven, 
uch  runs  for  54  feet  in  a  northerly  direction  and  diverges 
tA  two  branches,  one  running  46  feet  in  a  westerly,  the  other 
feet  in  a  north-easterly  direction.  {Vide  accompanying 
Midcnt  B.) 

[Three  bands  of  flints  are  visible  in  the  chalk  at  5  feet,  10  feet, 
d  13  feet  respectively  from  the  bottom  of  the  well.      The 
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Afp>A,ya,7.    highest  band  is  composed  of  large  flints;  the  two  lower  buidi 
are  narrower.     The  strata  dip  slightly  towards  the  south. 

The  great  bulk  of  the  water  which  flows  into  the  well  coiMi 
in  through  a  fissure  which  runs  round  the  well  and  along  tie 
heading  at  a  height  of  240*75  feet  above  Ordnance  datum,  tkt 
is,  about  25  feet  below  the  ground  surface.  On  the  aefml 
occasions  when  I  descended  the  well  the  chalk  above  ftii 
fissure  appeared  to  be  quite  dry,  except  for  a  small  quantib 
of  water  entering  by  (the  side  of  the  disconnecting  wall,  wkict 
I  shall  presently  describe. 

Previous  to  1894  well  A  was  connected  by  an  adit  with  i 
second  well,  sunk  in  1877,  which  I  shall  call  well  B,  33  {eel 
to  the  south.  The  floor  of  well  B  is  about  4  feet  higher  thai 
that  of  well  A,  and  therefore  above  the  level  of  the  fiasnfi 
from  which,  as  above  mentioned,  well  A  is  mainly  fed,  Ae 
principal  supply  of  well  B  coming  through  a  fissure  correspond- 
ing to  the  middle  band  of  flints  in  well  A.  From  the  floor 
of  well  B  a  heading  was  driven  15  feet  in  a  southerly  diiectioB. 

It  was  found,  however,  that  surface  water  was  frequentljf, 
especially  during  wet  weather,  gaining  access  to  the  nioa 
supplv  through  this  south  heading,  and  that  the  water  n 
well  A  was  at  times  discoloured  and  rendered  turbid.     AniJyBi 

Diagram  of  Wells  A  and  B  with  Headings. 
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Well  A. 
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Well  B. 


FiGURK  B. 

of  samples  of  the  supply  taken  on  such  occasions  showed  it  to 
be  highly  polluted  with  organic  matter,  much  of  it  of  animal 
origin ;  and  the  water  was  pronounced  to  be  **  dangerous  and 
quite  unfit  for  a  domestic  supply,"  the  inference  drawn  by 
the  Medical  Officer  of  Health  being  that  sewage  matter  had 
found  its  way  into  the  well  along  with  storm-water.       Tlw 
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'  blackening  of  the  water  was  thought  to  be  probably  due  to  .  app.  a,  No> 
foundry  refuse.    Accordingly,  in  1894,  the  supply  from  well  B  ei^o  f«ti 
was  cut  ofE  from  well  A  by  a  wall  of  brick  3  feet  thick,  faced  J^Sfby'Di 
and  grouted  in  cement,  built  across  the  adit,  extending  4  feet  TBmi. 
on  either  side  of  it,  and  reaching  the  surface  of  the  ground. 
Since  this  disconnection  has  been  effected  the  supply  in  well  A 
has  been  bright  and  clear,  and  has  yielded  on  analysis  results 
which  have  been  regarded  as  satisfactory. 

There  can  be  little  doubt  that  the  great  bulk  of  the  water 
which  now  enters  well  A  flows  into  it  from  the  Y-shaped  north 
heading  above  described,  at  a  level  25  feet  below  the  ground 
surface.  The  gathering  ground  for  this  supply  is  believed  to 
be  the  Kingsclere  Hills.  As  I  have  already  stated  the  plateau 
to  the  north  of  the  well  has  an  altitude  of  309  feet  above 
Ordnance  datum  hereabout,  and  to  the  north  of  the  London  and 
South  Western  Bailway  main  line  there  are  comparatively  few 
bouses.  The  Great  Western  Railway  cottages  have  pail- 
closets  ;  the  other  houses  on  the  plateau  are  connected  with  the 
sewers,  with  the  exception  of  the  Great  Western  Railway 
station-master's  house,  with  which  I  shall  presently  deal.  It 
seems,  therefore,  improbable  that  contaminated  surface  water 
can  make  its  way  into  the  well  from  the  north,  while  as  regards 
tbe  south,  the  depth  of  the  fissure,  together  with  the  southerly 
dip  of  the  strata,  and  the  other  circumstances  already  men- 
tioned, render  it  unlikely  that  surface  water  to  any  great 
amount  would^  under  ordinary  conditions,  enter  the  well  from 
this  direction. 

I  found,  however,  that  a  considerable  volume  of  water  was 
pouring  into  well  A  from  the  south  through  two  **  pipes "  in 
the  chalk,  having  each  a  diameter  of  nearly  3  inches,  one  on 
each  side  of  the  entrance  to  the  south  heading  and  in  proximity 
to  the  disconnecting  wall  described  above.  These  **  pipes  ' 
opened  out  of  a  fissure  7  feet  above  the  bottom  of  well  A  and 
aoout  5  feet  above  the  fissure  from  which  the  main  supply  is 
derived.  I  noticed,  moreover,  that,  whereas  the  water  issuing 
from  the  main  fissure  leaves  the  chalk  pure  white  and  abso- 
lutely unstained,  that  issuing  from  the  two  "  pipes  "  aforesaid 
left  the  chalk  brown  and  discoloured;  I  found,  also,  a  con- 
siderable amount  of  brown  slime  in  the  fissure  from  which  the^ 
opened.  This  slimy  matter,  however,  was  found  on  analysis 
to  be  merely  disintegrating  tow  resulting  from  an  attempt 
(formerly  maae  by  the  engineer  to  plug  this  fissure,  and  not  to 
contain  any  noxious  matter,  vide  Analysis,  Appendix  A,  6. 

The  engineer  in  charge  of  the  pumping-station  informs  me 
that,  though  he  has  never  since  the  disconnection  of  the  two 
wells  was  effected  discovered  any  turbidity  in  the  water  of 
well  A,  and  that  though  in  dry  weather  there  is  no  evidence 
of  any  trickling  from  well  B  into  well  A,  nevertheless,  in  wet 
weather  the  head  of  water  in  well  B  is  above  that  in  well  A, 
and  that  at  such  times  he  has  seen  water  trickling  from  well  B 
into  well  A  on  the  south  side,  along  the  fissure  which  corre- 
sponds with  the  middle  band  of  flints. 

It  appears,  therefore,  to  be  not  unlikely  that  subsoil  water 
capable  of  contaminating  the  supply  may,  under  certain  con- 
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*  A^F.^'Ko*^*  ditions,  obtain  access  to  well  A  from  the  south,  that  is,  fiomtk 
ftelerto^tm  direction  of  the  low-lying  part  of  the  town  along  whicktki 
•jffiwj^         main  sewer  runs. 

ihaai.  •    *        The  probability  of  such  occurrence  receives  8iipi>ort  irom  tti 
following  considerations :  — 

1.  Water  to  the  average  amount  of  80,000  gallons  pe 

diem  has  been,  down  to  the  occurrence  of  the  reecid 
outbreak,  pumped  from  well  B,  by  a  pulsometer,  ti 
the  condensing  engines  which  lift  wat«r  from  wdlJ 
to  the  service  reservoir;  from  the  proximitv  of  tk 
two  wells  it  may  be  supposed,  that  the  respective  eoM 
of  depression  caused  by  pumping  from  each  of  tltti 
must  overlap,  and  that,  since  the  average  di3|| 
delivery  (360,000  gallons)  from  well  A  is  greath  i 
excess  of  that  from  well  B,  surface  water  capable  a 
contaminating  well  B  may  not  improbably  be  sncki 
into  the  cone  of  depression  caused  by  pumping  i 
well  A — travelling  round  the  sides  of  the  disconiMd 
ing  wall  described  above. 

2.  I  am  informed  by  the  engineer  that  since  the  sabiii 

drain  (to  be  presently  described)  has  been  laid  tlus 
is  much  less  water  in  well  A  than  was  formerly  Ai 
case.  Formerly  the  depth  of  water  in  the  weU  bdon 
pumping  commenced  frequently  reached  17  feet;  i 
now  seldom  exceeds  10  feet,  even  in  wet  weather. 

3.  That  the  level  of  water  in  well  A  is  rapidly  affected  b 

movements  in  the  subsoil  water  more  than  200  yara 
to  the  south  is  shown  by  the  fact  that,  about  five  yBm 
ago,  when  the  Basingstoke  Canal  Company  woi 
pumping  water,  by  means  of  a  centrifugal  pump,  froB 
a  well,  35  feet  deep,  in  Canal  Wharf,  between  tin 
Loddon  and  the  head  of  the  canal,  for  the  purpose  of 
adding  water  to  their  canal,  the  engineer  at  the  wato 
works  could  tell  when  pumping  on  the  part  of  tk 
Canal  Company  ceased,  as  the  water  in  his  well  begtt 
to' rise  within  half  an  hour. 

The  foregoing  considerations  make  it  probable  that  subioil 
water  from  the  low-lying  parts  of  the  town  south  of  well  A  cti* 
under  certain  conditions,  be  drawn  into  the  town  supply.  I 
shall  presently  show  that  like  conditions  involving,  on  tb 
occasion,  possible  admixture  with  the  soil  water  of  aewagi 
matters,  obtained  on  a  particular  date  prior  to  the  outlmik 
which  forms  the  subject  of  this  report. 

Pumping  from  well  A  is  carried  on  for  about  20  hours  daily 
with  an  intermission  of  4  hours,  sc,  between  the  hours  ri 
2  a.m.  and  (i  a.m.,  except  on  Sundays,  when  it  is  continued  fw 
about  14  hours  only.  As  a  result  of  6  hours'  pumping  tlii 
water  sinks  to  within  1  foot  from  the  bottom  of  the  well,  afte 
which  pumping  is  carrie<l  on  more  slowly  and  under  loi 
pressure.  During  the  night,  when  pumping  is  discontinued 
the  water  rises  in  the  well  at  the  rate  of  2  feet  an  hour,  am 
bv  morning  has  a  depth  of  about  8  feet  6  inches,  in  wet  weathf 
of  10-12  feet. 
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fThe  supply  is  pumped  through  a  7-mch  rising  main  to  a  .  app.a,K< 
ryoir  to  the  north  of  the  town  in  a  field  ofE  the  Darlington  BBtariorei 
~.  This  reservoir  consists  of  two  tanks  having  a  capacity,  atBadng- 
one  of  150,000  the  other  of  165,000  gallons.  Each  tank  is  pSSm^^ 
feet  in  depth,  and  is  constructed  of  bricks  rendered  in 
,  the  roof  being  supported  by  brick  arches  supported  on 
The  floor  of  each  stands  at  a  level  of  366  feet  above  O.D. 
To  enable  water  to  be  delivered  to  the  highest  parts  of  the 
'"^ni  the  rising  main  is  carried  into  an  inverted  U-shaped 
^^jtod-pipe,  the  top  of  which  is  67  feet  above  the  floor  of  the 
*^»ervoir. 

The  supply  is  delivered  from  the  reservoir  by  two  cast-iron 

-  •^pply  mams,  respectively  3  inches  and  5  inches  in  diameter ; 

^e  street  mains  have  a  diameter  in  different  streets  of  3  inches 

'^  Or4  inches,  and  water  is  delivered  to  the  houses  by  galvanized- 

--iron  i-inch  or  J-inch  pipes. 

The  average   daily  delivery  from   the  reservoir   is  360,000 

S lions,  of  which  the  London  and  South  Western  Railway 
mpany  take  about  one-third,  the  domestic  and  trade  con- 
mimption  being  about  22  gallons  per  head  of  population. 

The  supply  is  practically  constant  to  all  parts  of  the  town, 
but  in  the  outlying  and  higher  housjs  pressure  is  apt  to  fail 
during  the  hours  when  pumping  ceases,  sc.  between  2  a.m.  and 
-  6  a.m. 

The  Medical  Officer  of  Health  has  long  held,  and  has  given 
prominence  in  his  Annual  Beports  to  the  opinion,  that  the 
•existing  water  supply  is  untrustworthy  and  unfit  for  public 
use.  Even  the  disconnection  of  well  B,  describe<l  above,  thouirh 
due  in  great  measure  to  his  suggestion,  failed  to  restore  his 
confidence,  and  he  attributes  to  the  use  of  town-water  an 
epidemic  of  pustular  tonsillitis  which  occurred  in  1894-5. 
Becent  events  have  led  him  to  express  the  opinion  that  the 
town  well  **  can  never  be  trusted  again." 

Experiments  and  negotiations  with  a  view  to  obtaining  a 
new  and  better  supply  have  been  in  process  for  some  years. 
In^  the  first  instance,^  an  experimental  well  was  sunk  on 
Cliddesden  Hill,  but  ine  yield  of  water  from  this  source  was 
found  to  be  insufficient.  A  second  well  was,  therefore,  sunk 
at  West  Ham,  the  sanctici  of  the  Local  Government  Board  to 
raise  a  loan  of  £1,500  fo.  this  purpose  having  been  accorded 
on  September  .4th,  1904. 

The  West  Ham  well  is  situate  to  the  north-west  of  the  town, 
in  the  angle  formed  by  the  convergence  of  the  Alton  Light 
Itailway  and  the  London  and  South  Western  Bailway  main 
line.  It  stands  in  a  QJ-acre  field,  which  will  be  purchased 
by  the  Corporation. 

This  well  is  60  feet  in  depth,  and  4  feet  from  the  bottom  are 
tw^o  headings,  6  feet  high  by  5  feet  6  inches  wide,  and  extend- 
ing 49  feet  each  way,  which  have  been  driven  respectively  in 
a  north-easterly  and  south-westerly  direction. 

The  top  of  the  well  is  at  a  level  of  311  feet  above  Ordnance 
datum  (nine  feet  above  the  level  of  the  pavement  at  the  Town 
Hall). 


■loka :  by  Dr. 
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App.A,No.7.  The  average  of  14  days'  testing  showed  a  yield  of  orer 
sntericiever  900,000  gallons  per  diem,  a  day's  yield  being  sometimes  om 
liSt^'tw      1,000,000  gallons.       The   Borough   Surveyor   thmks   he  cat 

guarantee  a  daily  supply  of  800,000  gallons  from  this  well. 

The  result  of  analysis  shows  the  water  of  the  West  Ham  weO 
to  be  of  a  high  degree  of  puritv ;  the  protected  site  of  the  wdl, 
in  an  angle  between  two  railway  lines,  its  elevation  and  ib  . 
distance  from  the  nearest  inhabited  houses,  render  it  unlik^ 
that  the  water  yielded  by  it  will  be  liable  ix)  contamination. 

From  this  well  the  water  will  be  pumped  to  a  reservoir  having 
a  capacity  of  225,000  gallons  on  Cliddesden  Hill,  and  thaia 
distributed  by  gravitation  to  all  parts  of  the  boroug^h. 

It  is  proposed  to  supplement  the  West  Ham  supply  Iif 
pumping  any  water  that  is  available  from  the  above-mentuHuid 
experimental  well  on  Cliddesden  Hill  by  means  of  a  wini- 
engine  into  the  reservoir,  the  Cliddesden  well  bein^^  in  don 
proximity  to  the  reservoir. 

For  the  purpose  of  installing  the  necessary  pumping  jdait 
and  laying  mams  in  connection  with  this  new  scheme,  a  lotA 
of  £19,552  has  been  sanctioned  by  the  Local  Government  Boud 
as  recently  as  October  30th,  the  necessary  inquiry  having  beci 
held  on  October  17th. 

The  work  will  be  proceeded  with  as  rapidly  as  possiUe. 
Meanwhile,  it  is  proposed  to  make  the  West  Ham  supp^  avafl- 
able  by  installing  a  temporary  pumping  plant,  and  laying 
temporary  mains.  It  is  anticipated  that  the  West  Ham  supply 
will  be  thus  temporarily  laid  on  to  the  town  by  the  end  u 
November. 

Drainage,  Excrement  and  Refuse  Disposal, — ^A  water-carriage 
system  for  the  disposal  of  excrement  has  been  adopted  practic- 
ally throughout  the  whole  of  Basingstoke.  A  few  houses  at 
Cliddesden,  which  is  on  the  outskirts  of  the  town  and  outside 
the  area  of  the  sewers,  have  pail-closets,  the  contents  of  which 
are  emptied  about  twice  weekly  and  dug  into  holes  in  the 
ground.  The  cottages  built  for  the  Great  Western  Bailway 
employes  at  South  View  are  also  provided  with  pail-closets. 
With  these  exceptions  nearly  all  houses  are  provided  widi 
water-closets,  which  are  generally  outside  of  the  house  or 
altogether  detached  from  the  dwelling. 

The  water-closets  are  provided  with  two-gallon  flashing 
tanks,  and  are  generally  of  fairly  satisfactory  construction. 
In  certain  groups  of  artizans'  dwellings  the  lighting  and  venti- 
lation of  the  closets  is  defective,  in  others  the  ventilation  of 
tha  soil  pipes  inadequate,  the  soil  pipes  being  ventilated  not 
singly  but  in  groups ;  the  provision  of  inspection  chambers  for 
closet  drains  is  in  many  rows  of  cottages  insufficient;  in  many 
instances  the  closet  pans  are  of  an  objectionable  type,  approxi- 
mating to  the  long  hopper.  But  such  defects  as  would  lead 
to  pollution  of  the  soil  by  escape  of  sewage  or  to  the  entry  of 
sewer-air  into  houses  are  very  rare,  and  I  could  find  no  reasons 
for  suspecting  that  such  conditions  had  in  any  measure  con- 
duced to  the  outbreak  of  enteric  fever.  The  sink  waste  pipes 
of  the  houses  are  aerially  disconnected  and  discharge  outsida 
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the  house  walls  over  trapped  gullies.  I  could  find  no  exception  afp.  A^a7 
to  this  rule  and  none  is  known  to  the  Inspector  of  Nuisances,  Bntarie  Fe^ 
who  is  well  acquainted  with  the  condition  of  the  houses  in  !*5i'*?5:,w 

■o      •         i.   1  woke ;  oy  or. 

Basingstoke.  Fi 

Scavenging  is  well  carried  out.  Many  householders  have 
provided  themselves  with  galvanixed-iron  lidded  dust -bins,  but 
some  have  only  wooden  boxes ;  the  contents  of  these  receptacles 
for  house  refuse  are  collected  twice  weekly  and  burnt  in  the 
destructor,  which  is  situate  at  the  sewage  pumping  station. 

The  sewerage  of  Basingstoke  is  on  a  partially  separate 
system.  Storm-water  drains  take  storm-water  from  the  road- 
gullies  to  outfalls  in  the  Biver  Loddon.  Storm-water  from 
roofs  and  yards  of  houses  is,  as  a  general  rule,  drained  into  the 
sewers,  but  from  some  rows  of  houses  it  is  led  into  dumb-wells 
in  the  chalk,  into  which  it  escai)es  by  percolation.  The  number 
of  these  dumb-wells  is  not  accurately  known. 

The  town  is  well  sewered  throughout,  the  sewers  being  laid 
in  straight  lines  and  having  manholes  or  lamp-holes  at  every 
angle  and  change  of  gradient.  The  sewers  are  flushed  by  14 
automatic  flushing  tanks,  which  are  usually,  except  in  wet 
weather,  set  to  discharge  twice  daily.  There  are  numerous 
sewer  ventilating  shafts  at  the  highest  parts  of  the  town* 

The  main  sewer  of  the  town,  which  was  laid  in  1879,  is 
consrtructed  of  stoneware  pipes ;  it  runs  through  the  low-lyin(^ 
parts  of  the  town  at  the  bottom  of  the  valley  in  which  the 
town  is  built.  Starting  from  Deep  Lane  Bam,  one  branch 
runs  in  12-inch  pipes  in  an  easterly  direction  to  the  "  Victoiy  " 
manhole  at  the  comer  of  Brook  Street  and  Essex  Bo^ 
Another  branch  runs  down  Flaxville  Boad  (9-inch  pipet;, 
Watling  Boad  (12-inch  pipes),  and  Essex  Boad  (15-inch  pipe^), 
and  joins  the  fost  at  the  "  Victory  "  manhole,  near  Old  Town 
Yard.  From  this  point  the  sewer  is  continued  in  IS-inch 
pipes  to  the  pumping  station  in  Basing  Boad. 

When  the  sewer  was  originally  laid  down  an  open -join  ted 
drain  to  carry  off  the  subsoil  water  was  laid  underneath  it. 
This  subsoil  drain  has  proved  quite  inadequate  for  its  purpoi!»e, 
and  was,  I  am  informed,  laid  *'  anyhow/'  the  gauge  ot  the 
pipe  ranging  in  different  lengths  from  12  to  9  or  even  6  iin:heik. 
It  had  long  been  known  that  the  main  sewer  was  defect  it^  or 
not  watertight  in  many  places,  and  was  admitting  a  Wrgtf 
quantity  of  subsoil  water^  which  increased  to  an  inf^mr^iU^sX 
extent  the  volume  of  sewage  to  be  dealt  with  at  the  MSfwag^ 
farm. 

Accordingly,  it  was  determined  to  repair  and  make  good  th« 
main  sewer,  and  to  lay  parallel  with  it  an  aderjuat^*  %n\py9\U 
water  drain.  This  work  was  commenced  in  April,  If^iO,  arjd 
is  still  in  progress,  about  two-thirds  of  the  work  oeing  fj/jupX^Jh 
at  the  date  of  writing  this  report. 

On  exposing  the  main  sewer  it  was  found  that  it  had  Ij^^jj 
badly  and  most  irregularly  laid.  Some  sections  were  r/jeiely 
laid  on  the  chalk,  some  were  laid  in  concrete,  rithem,  again, 
were  wholly  embedded  in  concrete;  in  some  instan^;^  hrithf-h 
joints  had  not  been  cemented  nor  even  tamped  with  clay. 
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App.A,No.7.  The  pressure  of  the  large  volume  of  subsoil  water  entering 
BiitoiiaF0f«r  ^^®  pipes  had  caused  the  sewer  to  "buckle,"  with  the  result 
^^>^^^  that  the  joints  had  started  in  many  places,  and  that  there  was 
?Bm^.  ^  ''  a  very  large  number  of  broken  pipes.  The  chalk  was  in  many 
places  stained  by  the  escape  of  sewage. 

The  work  done  has  consisted  in  making  the  sewer  waiertdgbt 
by  cementing  the  joints,  replacing  the  many  broken  pipes, 
and  embedding  the  sewer  throughout  in  Portland  cement  con- 
crete for  half  the  depth  of  the  pipes.  As  each  section  has  been 
completed  the  sewer  has  been  tested  by  the  water  test. 

By  the  side  of  the  sewer,  but  at  a  depth  of  2  feet  4  inches 
below  it,  an  open-jointed  subsoil  drain  of  21-inch  diameter 
stoneware  pipes  has  been  laid.  Bevond  the  pumping  station 
this  subsoil  drain  is  continued  for  half  a  mile  along  the  Basing 
Koad  in  cement-jointed  concrete  pipes  to  the  outfall. 

The  subsoil  water,  to  the  amount  of  about  1^  million  gaUons 
per  diem,  is  discharged  into  the  Loddon  by  an  outfall  in  the 
tail- water  of  Basingstoke  Mill. 

The  laying  of  the  subsoil  drain  has  resulted  in  a  very  material 
reduction  of  the  sewage  lifted  daily  from  the  pumping  station. 
Formerly  this  frequently  amounted  to  one  and  a  quarter 
million  gallons,  and  I  am  told  that  it  was  not  an  uncommon 
event,  in  rainy  weather,  for  the  sewage  to  rise  3  or  4  feet  in 
the  manholes.  During  the  progress  of  the  work  the  amount 
has  decreased,  and  now  seldom  exceeds  450,000  gallons.  The 
average  daily  pumping  for  the  year  1903  was  834,000,  and  for 
1904,  727,000  gallons.  A  comparison  of  the  average  daily 
amount  of  sewage  lifted  during  corresponding  weeks  in  the  last 
three  years  illustrates  the  extent  to  which  the  sewers  have 
been  relieved  from  the  inflow  of  subsoil  water. 

The  daily  average  pumping  for  the  week  ending : — 

Oallons. 

September  26th,  1903 585,000 

September  24th,  1904 614,100 

September  23rd,  1905 314,300 

The  sewage-pumping  station  is  situate  in  the  Basing  Bead 
at  the  eastern  end  of  the  town.  The  pumping  plant,  which  was 
installed  in  1879,  consists  of  two  horizontal  (Laidlaw)  con- 
densing engines,  worked  b^  two  boilers,  and  each  driving  two 
pumps.  The  sewage  is  lifted  in  a  12-inch  cast-iron  rising 
main  for  a  height  of  110  feet  to  a  tank  on  the  sewage  farm 
which  comprises  23^  acres,  at  Cowdrey's  Down,  about  one  mile 
north-east  of  the  town  and  between  the  Great  Western  and 
London  and  South  AVestern  Railways'  lines. 

From  this  tank  th6  sewage  is  distributed  over  the  farm  by 
broad  irrigation,  the  farm  being  divided  into  six  plots  of  about 
{four  acres  each,  which  are  brought  under  irrigation  suc- 
cessively. 

The  oLalk,  which  is  here  covered  only  by  a  few  inches  of  soil. 
eilectually  disposes  of  the  sewage;   there  is  no  effluent^  aji4  % 
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could   detect  no  smell  from   the   irrigated   patches.     In   one     app.a.No. 
patch  the  channels  are  carried  to  within  6  feet  of  a  cutting   Knterlel^ 
on  the  London  and  South  Western  Railway's  main  line;  no  atBasUig- 
staining  or  oozing  is  visible  in  the  chalk  of  the  cutting.     Trial  Farror.^^ 
pits  sunk  several  feet  in  a  ditch  at  the  bottom  of  one  of  the 
irrigated  patches  failed,  so  I  am  informed,  to  reach  water. 

The  sewage  farm  may  be  regarded  as  effective  for  the  disposal 
of  the  present  volume  of  sewage,  but  before  its  volume  was 
decreased  by  diversion  of  the  subsoil  water  considerable  diffi- 
culty was  experienced  in  disposing  of  the  sewage  on  the 
24  acres. 

Crops  of  mangolds  and  rve-grass  are  grown  on  the  sewage 
farm  during  the  intervals  of  rest. 

The  distance  between  the  town  well  and  the  nearest  point 
of  the  sewage  farm  to  the  north-east  is  735  yards.  I  made  a 
careful  study  of  the  ground,  and  arrived  at  the  conclusion  that 
any  pollution  of  the  town  well  by  the  sewage  farm  was  highly 
improbable.  The  nearest  (triangular)  plot  slopes  strongly  to 
^the  south  to^  the  cutting  of  the  London  and  South  Western 
Bailway  main  line,  the  slope  of  the  remainder  of  the  farm  is 
strongly  towards  the  north  and  east,  i,e,,  in  a  direction  away 
from  the  town  well.  Reference  to  the  accompanying  map 
will  make  this  clear. 

Housing  Conditions. — ^The  housing  conditions  in  Basingstoke 
are  unusually  good  for  a  town  of  this  size.  Building  byelaws 
are  in  force  and  a  very  large  number  of  well-built  commodious 
artizan  dwellings,  constructed  of  brick,  have  been  erected 
under  these  byelaws  during  the  last  decade.  They  are  kept  in 
good  repair.  As  indicated  above,  minor  sanitary  deficiencies 
and  defects  due  to  parsimony  in  construction  are  to  be  found, 
but  of  radical  sanitary  unsoundness  or  of  improper  housing  or 
overcrowding  there  is  very  little. 

Provisions  fob  Dealing  with  Infectious  Diseases. 

The  Borough  possesses  a  well-built  Isolation  Hospital, 
erected  in  1899.  A  loan  of  £5,000  in  respect  of  its  erection  was 
sanctioned  by  the  Board  in  January,  1900.  The  Basingstoke 
Rural  District  Council  contribute  a  proportionate  sum  towards 
the  maintenance  of  the  hospital  and  have  the  right  of  admit- 
ting patients  to  it.  This  hospital  stands  about  a  mile  and  a 
half  from  the  centre  of  the  town  to  the  west  of  the  Eingsclere 
Road.  It  consists  of  an  administrative  block ;  of  a  large  block 
containing  two  wards,  each  having  accommodation  for  12 
patients ;  and  of  two  smaller  blocks  each  containing  two  wards 
and  having  a  total  accommodation  for  eight  patients.  The 
hospital  thus  provides  for  the  reception  of  40  patients,  and, 
in  ordinary  times,  cases  of  three  different  diseases  in  both  sexes 
can  be  treated  in  it.  Each  block  has  the  usual  ward  kitchen 
and  offices.  The  administrative  block  and  ward  blocks  have 
heen  constructed  in  accordance  with  the  Board's  requirements. 
In  addition,  •the  hospital  grounds  contain  a  block  with  laundry 
and  drying  '^om,  a  mortuary,  and  a  Reek's  steam  disinfector, 
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»p.A,No.7.    whicli  is  capable  of  giving  a  pressure  of  40  lbs.  to  the  squan 
j^,J^^„    inch,  and  of  maintaining  a  temperature  of  230**  F.     In  tliii 
Mng-         connection  I  may  mention  that  one  and  the  same  cart  is  used 
rrar.  ^   '*    for  the  conveyance  of  infected  clothing  and  bedding  and  for 
its   removal    after  disinfection.       This  leads  to    unnece^aiy 
trouble  in  disinfecting  the  cart  after  the  carriage  of  infected 
articles.     The  employment  of  two  carts  in  the  process  of  dis- 
infection would  simplify  matters. 

The  hospital  is  connected  with  the  town  sewers,  and  the  towi 
water  supply  is  laid  on  to  it. 

On  the  east  side  of  the  Kingsclere  Bead,  about  1^  miles  from 
tlie  centre  of  the  town,  and  a  little  over  J  mile  from  the  Isola- 
tion Hospital  is  a  Small-pox  Hospital.  It  is  constructed  of 
corrugated  iron  lined  with  match-boarding,  and  contaiii 
accommodation  for  12  patients. 

The  Borough  has  a  good  ambulance  carriage  for  the  remo^ 
of  patients  suffering  from  infectious  diseases.     This  is  horsed 

bv  contract. 

» 

With  the  question  of  hospital  provision  during  the  lecent 
epidemic  I  shall  deal  presently. 

Sanitaey  Adionistbation. 

The  Medical  Officer  of  ^Health  is  Dr.  Chas.  Frere  Webb,  who 
has  held  this  appointment  since  1873,  and  is  well  acquainted 
with  the  sanitary  circumstances  and  rec[uirements  of  the 
borough.  He  has  received  during  this  period  a  salary  of  £60 
per  annum,  half  of  which  is  repaid  out  of  county  funds. 

The  Medical  Superintendent  of  the  Isolation  Hospital  is 
Dr.  Francis  A.  Stokes,  who  is  paid  a  retaining  fee  of  £21,  and 
£2  2^.  for  each  patient  admitted. 

The  Inspector  of  Nuisances  is  Mr.  Henry  Davies,  who  was 
appointed  in  1903,  at  a  salary  of  £80,  having  been  formerly 
Assistant  to  the  District  Sanitary  Inspector  at  Bristol.  Mr. 
Davies  holds  the  certificate  of  the  Sanitary  Inspectors'  Exami- 
nation Board ;  he  is  thoroughly  acquainted  with  his  duties  and 
is  energetic  in  their  discharge ;  since  his  appointment,  in  addi- 
tion to  other  work,  he  has  made  a  complete  house-to-house 
inspection  of  the  borough.  He  devotes  his  whole  time  to  his 
duties.  His  salary  was  increased  in  April,  1904,  to  £100  per 
annum,  half  of  which  is  repaid  out  of  county  funds. 

The  Borough  Surveyor  is  Mr.  Reginald  Phipps,  A.M.I.C.E., 
who  is  well  acquainted  with  the  duties  of  his  department  and 
to  whom  the  credit  for  the  new  water  supply  at  West  Ham  and 
for  the  laying  of  the  subsoil  drain  are  largely  due. 

The  Public  Health  Acts  Amendment  Act,  1890,  and  the 
Private  St  root  Works  Act,  1892,  have  been  adopted  by  the 
Borough.  Byelaws  were  allowed  in  1885  with  respect  to 
cleansing  of  footways  and  pavements,  nuisances,  common 
lodging-houses,  new  streets  and  buildings,  and  slaughter- 
houses ;  in  1900  with  respect  to  the  keeping  of  water-closets 
supplied  with  sufficient  water  for  flushing;  and  in  190^  with 
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respect  to  nuisances  in  connection  with  the  removal  of  offensive  app.  a,  No 

or  noxious  matters.    Regulations  under  the  Dairies,  Milkshops,  EnteiicFevei 

and  Cowsheds  Order  were  made  in  1892  and  with  respect  to  J;^fJ^it"D, 

allotments  in  1901.  Tmi, 

The  Otttbeeak  of  Enteric  Fevee. 

During  the  outbreak  under  consideration  164  cases  of  enteric 
fever  have  been  notified  in  the  Borough  of  Basingstoke,  the 
first  two  notifications  having  been  received  on  September  18th, 
and  the  last,  which  was  probably  somewhat  delayed,  on 
October  30th.* 

The  last  notification  of  enteric  fever  received  previous  to 
the  present  outbreak  was  an  **  imported "  case  notified  on 
October  8th,  1904,  and  was  discharged  from  hospital  in 
January  of  the  present  year. 

The  distribution  of  the  164  notified  cases  of  enteric  fever, 
in  point  of  time,  was  as  follows:  — 


Date. 

Gases. 

Date. 

1 

Cases. 

September  ISth 

... 

... 

2 
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6th 
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»•. 

5 
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„          23rd 

•  •• 

*•• 

16 
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164 

In  addition  there  have  been  at  least  two  cases  in  which, 
though  notified  elsewhere,  the  disease  was  obviously  contracted 
in  Basingstoke.  In  three  cases  pronounced  by  the  medical 
attendants  to  be  enteric  fever^  the  disease  was  not  notified. 

Thus  there  is  obtained  a  total  of  not  less  than  169  cases, 
constituting  an  attack-rate  of  1*5  per  cent,  of  an  estimated 
population  of  11,000. 

Three  further  cases  in  which  the  infection  was  in  all  prob- 
ability contracted  in  Basingstoke  have  also  been  notified  in  the 
Basingstoke  Bural  District. 

Dr.  Seaton,  County  Medical  Officer  of  Health  for  Surrey,  in 
his  summary  of  notification  returns  in  the  Administrative 
County  of  Surrey  for  October,  1905,  states  "  Cases  in  several 

*  Siooe  this  report  was  drafted  an  additional  case  has  been  notifled  on  November  8th 
the  patlentft  fllneis  haTinir  commenced  on  October  33th,  but  notification  having  been 
delayed  owing  to  doubt  as  to  the  diagnosis. 
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.pp.A,Na7.  districts  are  noted  as  having  been  imported  from  Basingstokei 
whei.*e  an  epidemic  has  arisen  from  the  sewage-pollution  of  a 
well  in  the  chalk  formation." 

Of  the  total  enteric  fever  cases  91  (53  males  and  38  females) 
were  admitted  to  the  isolation  hospital  between  September  2l8t 
and  November  3rd.  Of  these^  at  the  latter  date,  seven  had 
died,  one  had  been  discharged,  and  83  were  remaining  in 
hospital.  The  cases  treated  in  hospital  included  the  three 
cases  notified  in  the  rural  district. 

Among  the  73  patients  not  treated  in  hospital  six  deaths 
had  occurred  up  to  November  3rd,  making  the  total  number 
of  deaths  13;  equivalent  to  a  case-mortality  of  7'7  per  cent. 
Notwithstanding  this  apparently  low  case-mortality  the  type 
of  disease,  judging  from  the  cases  which  I  saw  in  hospital,  has 
been  severe. 

Certain  particulars  as  to  age-  and  sex-distribution  of  the 
164  notifiea  cases  are  given  in  the  following  tables :  — 

Juaies         •••         •••         «.  ...         A/O 

Females     ...        ...         ...        ••.        71 
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6  and  aiider  15. 

15  and  under  25. 

25  and  under  65. 

65  and  npwardB. 

88 

66 

59 

2 

5-12. 

13-19. 

20-29. 

30-39. 

40-49. 

50-59. 

60-69. 

Over  70. 

30 

35 

53 

23 

17 

4 

0 

2 

Ages  at  Death.^ 


Males. 

Females. 

Aged— 18,  21,  21,  26,  36,  42         

12, 19,  22,  24,  27,  28,  70 

The  origin  of  the  outbreak  now  remains  to  be  discussed. 

As  I  have  indicated  above,  the  sanitary  condition  of  houses 
in  Basingstoke  is,  in  respect  of  drainage  and  excrement  disxwsal, 
speaking  generally,  not  unsatisfactory.  Defects  such  as  would 
favour  the  entrance  of  sewer-air  into  houses  are,  if  they  exist 
at  all,  quite  exceptional,  and  such  defects  have  not,  speaking 
generally,  been  discovered  in  invaded  houses.  I  may  add  that 
the  Medical  OflScer  of  Health  is  very  strongly  of  the  opinion 
that  insanitary  housing  conditions  have  in  no  way  contributed 

*  As  this  report  was  passins  through  the  press,  I  recslTed  informatioD  of  two  addition^ 
deaths  at  the  agss  of  76  and  IB  respectiTely. 


to  tlie  recent  outbreak.    Cases  ka^«  oceaned  in  all  cla;»es  of    apt.  JuNg^:. 

bouses,   including   artixans*  dwellings,   shops,   and    tke  more   SBtefitFwvr 

highly  rented  residential  liou;ses;  and  in  ail  parts  of  the  town  ^jyy 

to  its  extremist  limit  in  every  direction.     Moreover,  had  the  Famr.  '     ' 

outbreak  been  due  to  insanitary  housing  conditions,  the  number 

of  plural  ly  invaded  dwellings  woidd  probably  have  been  far 

larger.     The  164  cases  occurred  in  151  different  houses,  \ii.. 

139  in  houses  singly  invaded,  22  in  11  houses  doubly  invaded. 

and  three  in  one  house  trebly  invaded.     (In  this  instance  four 

members  of  one  family  were  attacked,  three  in  one  house. 

and  the  fourth  elsewhere;  there  is  constitutional  delicacy  in 

the  family  and,  probably,  a  special  susceptibility  to  enteric 

fever  infection.)     Of  the  11  doubly  invaded  houses,  one  was  a 

draper's  shop  where  several  assistants  are  employed,  another 

a  lar^e  home  for  fallen  girls.     The  hypothesis  that  the  outbreak 

was  in  any  degree  due  to  insanitarv  conditions  in  or  around 

dwellings  is  also  negatived  by  its  sudden  and  explosive  charac- 

ter  and  maj.  I  think,  be  dismissed  from  farther  consideration. 

The  suggestion  has  been  made  that  the  outbreak  may  have 
been  due  to  exhalations  from  sewage-polluted  soil  exprosed  in 
the  course  of  the  operations  described  above  for  repairing  and 
making  good  the  main  sewer  and  laying  the  subsoil  drain. 
This  suggestion  gets  no  support  from  the  facts.  The  excavation 
has  been  continuously  in  progress  since  April  of  the  present 

J  ear.  No  case  of  enteric  fever  has  been  notified  during  1905 
efore  September  18th.  Moreover,  as  will  be  seen  on  reference 
to  the  spot-map  which  accompanies  this  report,  the  distribution 
of  cases  bears  no  relation  to  the  direction  of  the  main  sewer, 
or  of  that  part  of  it  which  was  exposed  at  the  time  of  the 
outbreak  or  just  prior  to  it.  I  may  add  that  no  cases  of 
enteric  fever  or  of  illness  of  a  suspicious  nature  have  occurred 
among  the  workmen  employed  in  this  work^  so  far  as  could  be 
ascertained.  The  average  number  of  these  workmen  is  from 
60  to  55. 

The  sudden  and,  so  to  speak,  explosive  nature  of  the  outbreak 
(164  cases  having  occurred  within  a  period  of  six  weeks),  with 
its  distribution  in  all  quarters  of  the  town,  seem  to  point 
strongly  to  water  or  some  article  of  diet  as  the  vehicle  of 
infecnon. 

Before  discussing  the  question  of  probable  contamination  of 
the  water  supply-  it  will  be  necessary  to  consider  other  articles 
of  diet  as  possiUe  vehicles  of  infection. 

At  the  beginning  of  my  inquiry  it  was  suggested  to  me  that 
the  sale  and  distribution  of  ice-creams,  coffee,  cocoa,  sweetmeats 
and  other  refreshments  which  took  place  at  the  Cookery  Exhibi- 
tion which  was  held  in  the  Drill  Hall  between  August  28th  and 
September  9th,  may  have  been  causally  related  to  the  outbreak, 
this  exhibition  having  been  attended  during  these  days  by  a 
YBTY  large  number  of  persons.  Accordingly,  I  caused  inquiries 
to  DO  made  under  this  head  by  the  nurses  of  the  patients  at 
that  time  in  the  isolation  hospital.  I  obtained  answers  in 
respeet  of  26  patients.  Of  these,  14  denied  having  attended 
the  Cookery  Exhibition,  seven  owned  to  having  partaken  of 
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Arp.A.Ko.7.    sweetmeats  or  refreshments,  from  the  remaining  five  no 
jijii^jj^^^^     nite  information  could  be  obtained.     I  know  of  seTeral  otkr 
••BMrtM-         patients  who   did  not   attend   the   exhibition.     The  facts  di 
wSni.  ^         Jiot  seem  to  point  to  any  causal  connection  between  the  Cookm 

Exhibition  (which,  indeed,  was  attended  also  by  many  peopb 
from  outside  Basingstoke)  and  the  outbreak. 

Inquiry  was  made  at  the  same  time  as  to  whether  any  d 
these  patients  had  eaten  shell-fish  within  a  month  of  tlidr 
attack.  In  25  cases  the  answer  was  in  the  negative,  the  26k 
case  had  died  before  the  information  could  be  obtained.  Shell- 
fish is  not  an  article  of  diet  in  common  use  in  Basingstoke. 

Inquiries  as  to  the  milk  supply  were  made  for  me  by  tk 
Inspector  of  Nuisances,  Mr.  Davies,  in  all  cases  notifiBd. 
Analysis  of  the  returns  furnished  bjr  Mr.  Davies  showed  tW 
milk  consumed  by  those  attacked  with  enteric  fever  had  beei 
supplied  by  no  fewer  than  15  different  purveyors;  tie  oi 
principal  purveyors  supplied  milk  respectively  in  44,  30,  28, 
22,  22  and  13  cases,  two  others  in  nine  and  seven  cases  respee- 
tively,  and  seven  others  in  a  single  instance  each.  (In  certaa 
cases  milk  was  supplied  by  two  purveyors.)  In  four  cases  it 
was  stated  that  condensed  milk  only  had  been  used. 

Moreover,  if  the  infection  had  been  due  to  milk  the  pro- 
portion of  children  attacked  would  have  probably  been  higW. 
Of  the  164  cases  attacked,  65  or  39*6  per  cent,  were  imder  2J 
years  of  age,  only  38  of  these  or  23*1  per  cent,  of  the  whoU 
being  under  15. 

The  hypothesis  of  milk-infection  need  not,  I  think,  be  fm^ 
ther  discussed. 

There  remains  for  discussion  the  theory  that  the  outbreak 
was  due  to  infection  conveyed  by  water.  The  facts  appear  to 
point  strongly  in  this  direction. 

1.  The  accompanying  chart  well  illustrates  the  sudden  an! 
**  explosive "  nature  of  the  outbreak,  the  notifications  rising 
rapidly  to  a  maximum  between  the  18th  and  29th  of  September, 
and  subsiding  rapidly  after  14th  October. 

Between  September  18th  and  30th  102  notifications  were 
received ;  between  October  1st  and  14th,  55 ;  between  October 
14th  and  30th,  7. 

A  chart  of  this  nature  may  fairly  be  interpreted  as  indicating 
some  infection  coming  suddenly  into  effective  operation,  con- 
tinuing to  operate  during  a  limited  number  of  days,  and 
ceasing  to  operate  with  almost  equal  suddenness.  A  transient 
contamination  of  the  water  supply  would  correspond  to  an 
infection  behaving  in  this  fashion. 

2.  The  stopping  up  of  the  fissures  in  well  A  above  described, 
through  which  polluting  matter  may  be  supposed  to  have 
entered  the  well,  was  carried  out  on  October  6th  and  7th,  the 
disinfection  of  the  mains  described  in  Appendix  C.  was  carried 
out  between  October  21st  and  23rd.  Either  or  both  of  these 
procedures,  and  particularly,  perhaps,  the  first,  may  have  con- 
tributed to  the  somewhat  sudden  decadence  of  the  outbreak. 
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_-  _lie  incidence  of  the  disease  was  indiscrimiuately  upon  all    a».a,Hd.t. 
classes  of  the  ctunmunity,  at  all  ages  over  five,  in  every  class   Hntej^BTsr 
of  liouse,  and  in  practically  eveiy  part  of  tlie  town.     Sucli  an   atBaaiog- 
iucidence  poinfs  slrungly  to  impartially  distributed  infection,   ^^_  ^     ' 
whick  in   a  town  provided  with   ii  public  water  supply,  con- 
taminated water  only  was  likely  to  fnrnish. 

4.  In  every  case  which  has  been  notified,  the  public  water 
supply  is  known  to  have  been  used,  and.  with  a  single  excep- 
tion, this  water  was  laid  on  to  every  invaded  house.  The 
exception  was  a  case  notified  from  a  house  having  a  private 
well,  but  the  patient  was  in  the  habit  of  drinking  the  town 
water  at  the  factory  where  he  worked. 

There  are  two  private  wells  owned  by  mineral-water  manu- 
facturers in  Basingstoke.  He.«ides  these,  the  number  of  private 
wells  in  the  town  is  extremely  small.  Practically  the  whole 
population  may  be  said  to  use  the  public  water  supply. 

3.  Three  cases  have  been  notified  from  the  Basingstoke  Rural 
Bislrict.  These  occurred  in  persons  working  in  Basingstoke 
who  are  known,  in  each  instance,  to  have  been  in  the  habit  of 
using  the  town  water,  and  to  have  drank  unboiled  water  before 
their  attack, 

a.  The  following  case,  which  may  be  thought  lo  have  almost 
crucial  value,  occurred  among  the  domestics  of  one  of  the 
medical  practitioners  in  Basingstoke,  All  water  used  for 
drinking  in  this  house  had  been  syatematically  boiled  since 
the  beginning  of  the  outbreak.  But  on  a  single  occasion,  and, 
81)  far  as  can  be  ascertained,  on  one  occasion  only,  viz.,  on 
October  21st,  a  servaot-maid  drew  off  one  glass  of  unboiled 
water  from  the  tap  and  drank  it ;  this  girl  went  away  to  Alton 
on  Oii^tober  23rd,  and  was  notified  at  Alton  as  suffering  from 
enteric  fever  on  November  1st.,  II  days  after  drinking  the 
water.  It  will  be  noted  that  this  incident  occurred  on  the 
very  day  before  the  disinfection  of  the  mains  was  carried  out, 
ana  is  consistent  with  infective  matter  ha^-ing  remained  in  the 
mains  for  a  considerable  period  after  its  introduction  to  them 
may  be  inferred  to  have  occurred. 

7.  Finally,  study  of  the  accompanying  "spot"  map  will 
show  that  the  incidence  of  the  disease  has  been  not  only  indis- 
criminately over  the  whole  of  the  populous  area  of  the  borough 
but  has  affected  its  extremist  limits,  being  bounded  only  by 
the  distribution  of  the  water  supply.  Th\is,  two  cases  occurred 
in  the  grounds  of  West  Ham  House,  which  is  a  considerable 
distance  ontsitfe  the  town  but  to  which  the  town  water  supply 
is  conveyed  in  pipes.  Cases  occurred  at  Cliddesden,  which  is 
outside  the  area  of  tHe  borough  sewerage,  but  within  that  of 
the  water  supply.  Two  cases  occurred  at  St.  TTiomas'  Home 
on  the  extreme  north  of  the  town,  the  inmates  of  which  have 
no  access  to  the  town.  Cases  occurred  in  Great  Western 
cottages,  which  receive  the  town  water  but  are  not  connected 
with  the  sewers,  being  provided  with  pail  closets. 

On  the  other  hand,  no  case  occurred  in  the  village  of 
"Worting,  part  of  which  lies  within  the  borough  area,  but 
wiuch  has  an  independent  water  supply. 
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Enteric  Fever 
alBaeliig- 
■toke ;  by  Dr. 
Twrar. 


It  may  be  objected,  as  militating  against  the  theory  of 
water-borne  infection,  that  no  cases  occurred  at  tbe  workhouse 
which  has  a  population,  including  the  stafE,  of  175  persons,  of 
whom  32  are  children. 

The  escape  of  the  institution  may,  perhaps,  be  partly  owing 
to  the  fact  that  a  large  proportion  of  the  inmates  are  beyond 
the  age  at  which  the  susceptibility  to  enteric  fever  is  high, 
also  partly  to  the  fact  that  tea  and  other  fluids  which  have  been 
boiled  in  the  course  of  preparation  form  a  large  portion  of 
their  liquid  diet.  It  is  to  be  noted,  howeveo*,  that  a  couple  of 
attacks  at  the  workhouse  would  have  put  incidence  on  tke 
institution  on  a  par  with  that  of  the  town  as  a  whole. 

Reviewing  all  the  circumstances  of  the  outbreak,  I  incline 
very  strongly  to  the  belief  that  it  was  due  to  a  water-borne 
infection.  No  other  hypothesis  would  appear  to  me  to  fit  the 
facts. 

It  has  been  urged  that  analysis  of  the  town  water  failed  to 
show  any  degree  of  sewage  pollution  such  as  would  render 
the  water  unfit  for  a  public  supply  (copies  of  several  analyses 
are  given  in  Appendix  A.).  It  is  true  that  the  chemical 
analyses  do  not  indicate  any  gross  volume  of  sewage  contami- 
nation ;  but  microscopical  examination  showed  that  the  water 
contains  particles  of  organic  debris  characteristic  of  household 
refuse,  fungus,  mycelium,  starch  grains,  cotton  linen  and  wool 
fibres,  &c.  Moreover,  it  did  not  stand  the  MacConkey  bile- 
salt  glucose  test,  fermentation  being  set  up  with  production 
of  both  acid  and  gas  (the  new  well  at  West  Ham  tested  in 
exactly  the  same  way  produces  no  change  in  the  MacConkey 
fluid).  The  results  of  other  testings  reveal  the  presence  of 
coliform  organisms  giving  all  the  reactions  for  the  bacilluB 
coli  communis  in  10  cubic  centimetres  of  the  water  taken  from 
the  well  A,  as  also  in  a  sample  specially  taken  for  me  from  the 
fissure  and  "  pipes  "  above  described,  which  there  was  reason 
to  believe  communicated  with  the  disused  well  B;  micro- 
organisms closely  allied  to,  if  not  identical  with,  the  bacillus 
coli  communis,  and  probably,  therefore,  of  intestinal  origin, 
were  found  in  5  cubic  centimetres  of  the  latter  sample. 

Although,  therefore,  sewage  contamination  of  the  water  may 
have  been  extremely  small  in  gross  volumie,  the  analyses  afford 
good  grounds  for  believing  that  some  degree  of  pollution, 
however  slight,  had  occurred;  and  it  must  be  remembered, 
and  the  consideration  seems  to  be  particularly  applicable  to 
supplies  drawn  from  the  Chalk,  that  in  dealisig  with  a  eon^ 
tagium  vivum  its  potency  for  harm  must  be  estimated  by  the 
virulence  of  the  organism  rather  than  by  the  volume  of  con- 
taminating matter  which  has  found  its  way  into  a  water  other- 
wise pure. 

The  dictum  is  especially  true  of  Chalk-supplies  that  "  water 
analysis  may  indicate  standards  of  impurity  and  danger,  but 
must  not  be  taken  as  the  measure  of  purity  and  safety  " ;  for, 
though  percolation  through  chalk  strata  has  a  purifying  effect 
bn  water,  this  formation  is  liable  to  faultsi,  fissures,  and 
swallow-holes,  through  which,  especially  under  the  influence 
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jt  pumping,  sewage  matter  may  pass  to  coosiderable  distances     afp.  a,  N0.7. 
fithout  being  arrested.*  Enteri7rBT«r 

Assuming,  tLen,  that  the  recent  outbreak  in  Basingstoke  a  "  ■ 
iMs  been  in  all  likelihood  due  to  some  accidental  contamination  | 
(  the  public  water  supply,  slight  in  amount,  but  of  specific 
nture,  the  date  of  the  commencement  of  the  outbreak  makes 
i  probable,  in  view  of  the  incubation  period  of  enteric  fever, 
hat  such  contamination  occurred  about  the  end  of  August  or 
Vte  beginning  of  September. 

A  reference  to  the  record  of  daily  rainfall  in  Basingstoku 
for  August  and  September.  1905,  given  in  Appendix  B,  shows 
that  little  rain  fell  during  the  mouth  of  August  till  Sunday, 
Ihe  27th  of  the  month,  when  a  heavy  sudden  downpour  occurred 
Itetween  the  hours  of  2  and  4  in  the  afternoon.  The  amount 
tA  rainfall  registered  for  this  day  was  I'Ol  inches,  the  chief 
part  of  which  fell  in  a  single  storm, 

K  there  be  postulated  for  the  moment,  a  possible  causal 
connection  between  this  sudden  downpour  of  rain  and  the 
outbreak  of  enteric  fever,  it  will  be  observed  that  the  interval  - 
of  time  between  August  27th  and  September  I8th,  the  date  of 
the  first  notifications,  is  sufficient  to  allow  of  the  washing  of 
contaminating  matter  into  the  well,  the  incubation  of  disease 
in  persons  dfinkiug  the  water,  and  its  development  in  a  form 
recognisable  to  the  medical  attendants. 

The  following  facts  are  consistent  with  the  inftwtive  agent 
hsring  been  in  operation  in  Basingstoke  as  early  as  August 
aist.  A  boy  aged  15  left  the  town  at  12.40  p.m.,  on  August 
31st,  on  a  visit  to  Brighton,  where  he  stayed  22  days.  On  his 
wtura  journey,  on  September  22nd,  he  suffered  from  a  shiver- 
ing fit  and  began  definitely  to  be  ill.  On  September  29th  he 
was  foand  to  have  a  raised  temperature,  and  was  notified  by 
Br.  Webb  as  suffering  from  enteric  fever.t 

1  may  here  mention  that,  though  no  general  complaint  on 
tliis  subject  was  made,  certain  persons,  who  were  perhaps 
specially  sensitive  to  such  impressions,  detected  and  complained 
of  an  offensive  taste  and  smell  in  the  town  water  very  soon  after 
the  above-mentioned  storm,  as  early  even  as  August  30th.  In 
one  household  all  drinking  water  was  in  consequence  boiled 
im  three  weeks  before  the  official  notice  of  September  Slat 
{tide  Appendix  D)  was  issued. 

Proceeding  on  the  hypothesis  that  access  of  contaminating 
matter,  either  to  the  town  well  or  directly  into  the  mains,  may 
have  caused  the  outbreak,  the  question  remains  for  considera- 
tion, by  what  channels  could  such  matter  enter  the  water 
dipply. 


itwenueDtW  ol 
Vblch  I  reported  to  the  Board.    In  thin  report  I  showed  strong  grounds  lor  beltcvlDg  Ibat 


and  rolatod . , 

1litFrwork*CampanT'>Bi]iiplv,  dcNpitetbe  fnct  that  tbi  a  supply,  wbic^li  woa  drswa  from 
■dtep  vbU  fn  the  chalk,  mt  cerliBed  by  three  independent  anolyats  to  bo  "  a  very  pure 
I  «n|iia  of  drfttking  water."  "of  flrst-claH  dqcrcs  ot  purity  and  vail  adupted  For  iba 
'  poipow  ot  >  public  anppty."  and  "  verr  tree  from  orgADlc  Imporlly  a]id  a.  goad  wutai  Cor 
(Hwral  DK.'  ridi  Beport  to  tbe  Local  aaTemment  Bouj'd  on  tlie  Sanitary  CircomBtancee 
•Dd  ^dslaUtrtirlon  of  tbe  Boroueb  at  Bcrorley.  with  special  relerence  to  the  recent 
bvnlenetof  Gntaric  Fever  and  Diarrhosa  in  the  BorooBh,  I»ei^embcr.  IBM. 

f  lam  in  commiiDicalion  with  nr.NewgholniB,  Medical  Officer  ol  Health  tor  Brighton, 
H  H  lbs  pOMibnitr  of  (hla  boy  haviDi  contracted  enteric  fever  in  BriihtoD. 
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In  this   connection  the   following   facts    require  to 
account  of:  — 

1.  Cast-iron   water  mains   cross   above   the    main  sewer 
numerous  points  at  an  average  depth  of  3  feet  below  the 
of  the  road.     Subsidence  of  the  soil,  consequent  on  the 
in  of  the  trench  dug  in  connection  with  the  work  on  the 
sewer,  has  caused  a  serious  strain  on  certain  of  these 
On    two    occasions    such  water  mains    have    burst,  Tix., 
August  28th  and  on  August  30th,  the  3-inch  cast-iron 
which  crosses  the  main  sewer  obliquely  in  Basing  Boadat 
bottom  of  Goddard  Lane.     On  August  28th  the  settlement 
the  sewage  trench  had  drawn  the  wrought-iron  service 
out  of  the  main;    an  attempt   was  made   to  re-connect 
service  pipe  a^ain  with  the   main,  but  when  the  water 
turned  on  again  the  main  burst.     This  accident  necessitat 
closing  down  of  the  valves  and  opening  of  the  hydrants 
empty  the  main  before  it  could  be  repaired.     On  August  "* 
this  main  was  again  fractured  at  a  spot  within  a  few  feet 
the  first  fracture.     Under  these  conditions,  the  soil  being 
a  spongy  condition  after  the  recent  downfall   of  rain,  4« 
would  be  a  strong  tendency  towards  insuction  of  water  ii 
the  broken  main,  and  such  insuction  did,  in  fact,  occur  ^ 
considerable  extent.     Escape  of  sewagpe  from  the  sewer  haTii 
under   the    circumstances  described    above,    not    infreqw 
occurred,  it  is  possible  that  when  the  sewage  trench  was 
in  contaminated  soil  maj^  have  been  placed  in  proximitj 
this    main.       Contaminating    matter   containing  disease-f 
ducing  organisms  may  thus  have  entered  the  main. 

On  September  9th  a  water  main  was  broken  from  si 
causes  at  a  spot  opposite  the  foundry.       Other  fractures 
water  mains  have  on  different  occasions  occurred  at  numeioi 
points  on  the  line  of  the  main   sewer.       On    one    occi 
recently,  as  many  as  four  such  fractures  occurred  in  a  sii 
day. 

2.  The  laying  of  the  subsoil  drain  had  been  completed  as 
westward  as  the  manhole   at  the    foot  of   Station    Hill 
August   17th.     The  trench  was   during  the   subsequent  dsj 
opened  to  the  west  of   the  manhole,   extending  down  Bi 
Street,  a  portion  of  the  road  being  left  intact  between  Wf 
Street  ana  Station  Hill  for  purposes  of  traflBc.     This  poi 
of  road  was  not  cut  through  and  the  subsoil  drain  conn( 
with  that  to  the  east  of  the  manhole  till  August  29th. 
sequently  on   August  27th,   when  the  storm   above  desciil 
occurred,  water  was  bayed  up,  by  the  wall  of  unbroken 
wav,  in  the  Brook  Street  trench  to  the  west  of  the  cross 
the  trench  being  flooded  out.     It  was  found  necessary  to 
out   the   workmen   to   repair   the  sewer.     It  may  be  thoi 
possible  that  the  storm  water  thus  temporarily  bayed  up  in 
trench   mixed  with  contaminating  matter  from  the  defec 
sewer  found  entrance  below  ground  into  the  town  well,  wl 
is  situated  within  780  feet  of  the  Station  manhole. 

3.  The  drainage  from  the  residence  of  the  Great  Westifl 
Bailway*s  stationmaster  passes  not  into  the  town  sewers  U 


ess-pool.     This  house  is  situate  on  a  little  chalk  hill     app.a,n<i.t. 
the  Qreat  Western  Railway  and  London  and  South   Entert7F«ver 
.  Railway  linea,  at  a  level  of  320  feet  above  Ordnance  jt^BwinB-^^ 
ind  at  a  distance  of  640  feet  from  the  town  well.     It  fmim.  ' 
I  suggested  that  sewage  eoaks  away  from  this  cess-pool 
V   find   its   way  into  the  town   well.     I  consider  this 
ly  improbable.       The  cess-pool  in  question  is  brick- 
d  requires  to  be  emptied  at  regular  intervals.     When 


Storm -ivaUr 
'baued  upiJt  irtnch 


TMn  TVilt. 


Figure  C. 

it  is  always  found  to  contain  several  feet  of  liquid 
ivhieh  is  spread  over  the  garden.  There  is,  therefore, 
nee  of  ready  soakage  of  liquid  from  the  cess-pool  into 
k. 

the  work  of  repairing  the  main  sewer  has  proceeded, 
jth,  when  made  good,  has  been  subjected  to  the  water- 
lis  has  entailed  the  plugging  of  the  length  under- 
lie test  and  of  the  drains  leading  into  it.  This 
f  has  been  entrusted  to  a  workman,  under  the  super- 

the  contractor's  foreman  and  of  the  clerk  of  the  works, 
IT  being  employed  by  the  Corporation,  and  responsibU 
orough  Surveyor, 
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APp.  A^o.7.  On  July  29th,  the  length  of  sewer  in  Basing  Boad^  betwwi 
Bnteric  Fevn  the  manhole  at  the  bottom  of  Goddard  Lane  and  that  at  tk 
litokSf  by  Dr.  hottom  of  Gashouse  Road,  was  tested.  For  this  purpose  u 
Parrar.  '  expanding  rubber  plug  was  inserted  into  the  drain  whick 
entered  the  manhole  from  Goddard  Lane  (besides  two  otter 
plugs,  one  at  each  end  of  the  length  of  sewer  which  was  beiii 
tested).  The  clerk  of  the  works  and  the  contractor's  forenm 
saw  these  plugs  inserted,  and  also  saw  them  removed  when  tk 
test  was  completed.  When  the  plugs  had  been  inserted  tke 
clerk  of  the  works  went  away  for  a  time,  to  inspect  some  net 
pipes  which  had  arrived  by  rail.  During  his  absence  tk 
foreman  noticed  that  the  plug  at  the  bottom  of  Goddard  Lam] 
did  not  fit  tightly  and  was  allowing  the  passage  of  a  smaB' 
quantity  of  sewage,  owing  to  the  fact  that  the  drain  it  waij 
intended  to  occlude  enters  the  sewer  very  obliquely;  a< 
ingly,  he  went  with  a  workman  and  inserted  a  roughly  madtj 
plug  cut  from  a  wooden  **  strut "  into  the  head  of  the 
drain,  in  the  manhole  in  Beading  Road,  at  the  top  of  Gh)ddai|lj 
Lane.  When  the  test  was  complete  the  foreman  went  to  liiii 
dinner,  after  giving  instructions  to  the  workman  to  remove  tiiti 
second  plug  from  the  Beading  Boad  manhole;  when  1m | 
returned  to  the  works  he  asked  the  workman  whether  he  had  < 
removed  the  temporary  plug  and  was  answered  in  the  affinu-j 
tive.  He,  however,  omitted  to  inform  the  clerk  of  the  worbl 
of  the  particular  and  additional  plug.  Subsequent  events  lei! 
to  the  discovery  that  it  had  not,  in  fact,  been  removed. 

The  above  facts  were  elicited  by  a  Committee  of  Inquiry 
specially  appointed  by  the  Town  Council  to  investigate  the 
outbreak,  and  if  possible  to  ascertain  its  cause ;  they  have  bea 
checked  by  myself ,  by  examination  of  all  the  persons  concerned, 
except  the  workman  who  inserted  the  additional  plug,  he 
having  been  discharged  before  my  visit  to  Basingstoke. 

Locally,  the  Borough  Surveyor  has  been  severely  blamed  for 
not  reporting  the  incident  of  the  overlooked  plug,  with  a 
resulting  overflow  of  sewage,  to  the  Medical  Officer  of  Health. 
The  former,  however,  was  not  at  the  time  aware,  and,  so  far 
as  I  can  ascertain,  had  no  means  of  knowing,  that  a  sump 
(presently  to  be  referred  to  more  particularly)  for  the  reception 
of  storm-water  existed  at  the  back  of  Steam  Mill  Terrace. 
The  existence  of  such  sumps  or  dumb-wells  is  exceptional,  for, 
as  I  have  stated  above  (p.  49),  storm-water  from  roofs  and 
^ards  of  houses  is,  as  a  general  rule,  in  Basingstoke,  drained 
into  sewers.  Not  knowing  of  a  sump  behind  Steam  Mill 
Terrace,  which  happens  to  be  in  proximity  to  the  town  welli 
he  seems  to  have  regarded  the  incident  of  the  overflow  of 
sewage  as  an  accident  which  only  concerned  his  own  depart- 
ment and  had  no  bearing  upon  public'  health.  He  was  not  it 
would  seem  made  aware  of  the  existence  of  this  sump  till  the 
outbreak  had  assumed  epidemic  proportions,  and  even  then 
does  not  appear,  at  first,  to  have  realised  its  possible  signi- 
ficance. When  he  became  aware  of  the  facts  in  their  possible  \ 
relation  to  the  epidemic  it  behoved  him  to  communicate  suck  ] 
facets  without  delay  to  the  Medical  Officer  of  Healthy  and  iu 


:  he  did  not  do  so  he  ma;  be  thought  to  have  committed  an  ijp.A,Ni>.T. 

r  of  judgment.     I  should  also  mention  that  when  I  first  BntaiiaFmat 

ted  Baainffstoke  and  was  in  constant  communication  with  MBuing- 

°  Mak«  i  bj  Dr. 


officer  as  to  the  sanitary  circumstances  of  the  town,  he 
I  so  nentton  of  the  facts  about  Steam  Mill  Terrace ;  it  was 
|U  }  'k»A  been  making  en-juiries  on  the  spot  for  three  da^ 
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Arr.A,yoi7.    ^^^^  I  learnt  of  them  from  an  independent  source.     Though 
^^— -  the   Ik>roagh   Surveyor  did  not   attribute   to   the    matter  tie 

uBStaiz^^    degree  of  importance  that  I  do,  I  do  not  consider  that  he  was 
flCMM^hyDr-     tjmg  absolved  from  communicating  to  me  all   facts  that  had 

possible  bearing  on  the  epidemic.     In  all   other    resj>ect8  be 
has  rendered  me  full,  ready,  and  courteous  assistance. 

The  drain  which  thus  remained  plugged  takes  the  drainage 
from  Coronation  Soad,  part  of  Seading  Boad,  and  from  a  row 
of  five  cottages  called  Steam  Mill  Terrace  (^or  Seed  Mill  Ter- 
race), which  is  within  50  yards  of  the  town  well. 

The  drain  which  runs  at  the  back  of  these  cottages  has  a 
very  slight  fall,  not  more,  so  I  am  informed,  than  9  inches,  to 
the  sewer  in  Beading  Boad,  and,  as  it  has  been  found  liabla 
to  be  blocked,  a  flushing  butt  of  120  gallons  capacity  has  been 
provided  at  the  head  of  this  drain.  This  butt  is  emptied  into 
the  drain  by  turning  on  a  tap  morning  and  evening. 

In  the  afternoon  of  Sunday,  August  27th,  and  again  on 
various  occasions  during  the  three  following  days,  sewage 
accumulated  in  this  drain  regurgitated  through  the  slop  gullies 
at  the  back  of  the  cottages  in  Steam  Mill  Terrace,  overflowing 
into  the  ^ard  there  and,  in  at  least  one  instance,  carrying  away  . 
the  grating  of  the  slop  gully.  At  the  same  time  the  sewage 
rose  3  feet  in  the  lamp  hole  at  the  lower  end  of  Steam  Mill 
Terrace.  It  is  said  that  these  regurgitations  occurred  notaUy 
just  after  the  storm  on  August  27th^  and  at  times  when  the 
flushing  butt  was  discharged.  The  evidence  on  this  head  is, 
however,  somewhat  conflicting ;  in  any  case  the  regurgitations 
occurred  several  times.  It  is  also  contended  that  the  escaping 
liquid  was  not  crude  sewage  but  storm-water  or  water  from  the 
flushing  butt.  But  the  housewives  who  swept  it  away  assure 
me  that  it  was  black  and  offensive  liquid,  mixed  with  &ecal 
matter  and  having  all  the  characters  of  sewage.  About  the 
same  time  sewage  overflowed  the  slop  gully  of  a  house  in 
Queens  Place  (16,  Beading  Boad),  and  rose  up  in  the  pan  of 
the  water-closet.  The  obstruction  persisted  here  for  seveial 
hours.  This  house  is  on  the  same  drain,  but  on  the  opposite 
side  of  Beading  Boad,  and  also  has  a  very  slight  fall  to  the 
sewer. 

The  facts  as  to  the  overflow  of  sewage  in  Steam  Mill  Terrace 
were  reported  to  the  Borough  Sui-veyor,  on  his  return  from  his 
holiday  on  August  31st.  On  the  morning  of  September  Ist 
he  personally  investigated  the  matter  and  discovered  the 
wooden  plug  which,  as  above  described^  had  been  inserted  in 
the  Beading  Boad  manhole  on  July  29th,  and  had  remained 
ifi  situ  during  the  intervening  period. 

The  effect  of  this  plug  would  be  to  cause  the  sewage  to  be 
poiuUul  up  in  the  lower  part  of  the  Beading  Boad  sewer  and  in 
the  low-lying  drains  connected  with  it,  especially  in  the  drains 
of  tho  Stoam  Mill  Terrace  and  Queen's  Place.  It  seems  prob- 
able* ill  at  the  plug,  which  was  roughly  made,  did  not  fit  qidte 
li^litly,  but  allowed,  for  a  time,  liquid  matter  to  escape  slowly 
1)V  tlie  side  of  it,  holding  back  the  semi-solid  sludge.  Between 
August  27th  and  31st  the  waterworks  engineer,  who  resides 
in  Steam  Mill  Terrace,  endeavoured  to  wash  out  the,  then  im* 
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detected,  obstruction  in  the  drain  by  pouring  buckets  of  water    app.a.Ho.#- 
down   the  lamp-bole;   be   found  tbat   tbe  water  Howed  away   BniaHoFeTsr 
down  tbe  lamp-bole  witb  comparative  freedom.     At  any  rate,   atBuainB- 
the  facts  above  related  seem  to  point  clearly  to  more  or  lees    f^!^.''^°'' 
ponding  up  of  sewage  in  tbe  drain  from  Steam  Mill  Terrace. 
The  distance  from  the  lamp-hole  in  Steam  Mill  Terrace  to  tbe 
nearest  point  of  the  Reading  Iload  sewer  is  210  feet." 

Tbe  sewage  overflowing  tbe  yard  at  tbe  back  of  Steam  Mill 
Terrace  partly  flowed  and  partly  was  swept  by  tbe  occupants 
of  tbese  cottages  down  tbeir  storm-water  dram.  TTiis  storm- 
water  drain  discharges  into  a  chalk  dumb  well  or  sump,  about 
8  feet  deep,  at  the  back  of  tbe  terrace.  Tbe  contents  of  the 
sump  escape  by  percolation  into  the  cbalk;  after  the  incident 
above  narrated  the  sump  was  found  by  the  Borough  Surveyor, 
ou  October  5tb,  to  contain  about  5  feet  of  blackish  liquid. 

The  distance  from  this  sump  tfl  the  town  well  is  only  145  feet. 
It  seems  highly  probable  that  it  would  lie  within  the  area  of 
the  cone  of  depression  caused  by  tbe  daily  pumping  in  tbe 
town  well.  Any  contaminating  matter,  therefore,  finding  its 
way  into  the  sump  would  be  likely  to  be  drawn  into  the  town 
well  A. 

Of  the  several  explanations  of  tbe  outbreak  which  have  been 
put  forward,  the  fracture  of  water  mains  witb  resulting  insuc- 
tion  of  possibly  contaminated  matter,  and  the  overflow  of 
sewage  in  Steam  Mill  Terrace  with  consetjuent  sewage  con- 
tamination of  the  town  well,  appear  the  most  promising;  and 
of  tbese  two  theories,  though  either  may  be  regarded  as 
affording  a  probable  explanation  of  tbe  facts,  I  incline  strongly 
towards  tbe  latter.  Tbe  former  postulates  an  iusuction  into  the 
mains  and  general  distribution  throughout  the  town  of  subsoil 
waters  which  may  or  may  not  have  been  sewage-contaminated ; 
the  latter  takes  account  of  a  high  degree  of  probability  that 
sewage  matter  was  actually  drawn  into  the  well,  thus  con- 
taminating the  public  water  supply  at  its  source. 

I  am  not  able  to  point  definitely  to  any  antecedent  case  of 
enteric  fever  which,  by  infecting  the  sewers,  can  be  regarded 
as  responsible  for  the  recent  outbreak.  As  stated  above,  tbe 
last  case  known  to  have  occurred  in  the  boro\igh  was  an 
"imported"  case  notified  on  October  8th,  1904,  treated  in 
the  Isolation  Hospital,  and  discharged  in  January,  1905.  The 
hypothesis  tbat  infective  organisms  from  this  man's  excreta, 
which  would  be  subjected  to  disinfection  in  the  hospital, 
escaped  from  the  main  sewer,  mingled  with  the  soil,  and  were, 
after  an  interval  of  nine  months,  drawn  into  the  water  mains 
ihrongh  a  fracture,  appears  to  be  of  remote  probability, 

Irarefully  questioned  the  inhabitants  of  Steam  Mill  Terrace, 
iml  was  unable  to  leam  that  any  person  who  might  be  thought 

'  OUipr  kccldentt  ilnn  lo  plugeine  of  dr&ian  bave  occurred  durtnir  th 
"nalri  10  the  mafii  Bewer.    On  September  8tb  senneB  nrerDnved  thro 
iiniB  n[  Ttl.  Oharori  Binwt.  ridna  la  n  coneldcmbJe  he<Ebt  over  tbe  inillr  a: 
■•tit   Oo  the  AtleDllDa  or  Ibe  Clerk  of  tbe  WotSs  being  drawn  lo  i 
rnnoTcd  the  plog  which  had  been  Inserted  in  the  drain  vhllo  repairing  th< 
Wgtli  si  mwer,  when  the  overHowini  Bownge  disappeared  with  a  rnah.    On  the  ii 
lUH^IhecsllKTsof  IheSeU  nelenco  Inn  (on  tlie  oppoilte  side  ol  Chureh  Street  tc 
nre  flooded  b;  an  DVBrno\T  of  sewage. 
25783 
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APP.A,No.7.  *^  have  been  suffering  or  convalescent  from  enteric  fever  had, 

KnterioPevor  P^i^r  *«  the  outbreak,  recently  sojourned  in  any  of  those  houm 

atBMiDs-  Two  suggestions  may  be  considered  as  having  a  possible  l)ea^ 

Kwar.^^^''  ing  on  the  question  of  antecedent  infection,  of  drains  or  sewen. 

1.  Basingstoke  is  not  far  from  Aldershot,  and  troops  inr 
([uently  pass  through  Basingstoke,  many  of  them  on  tkeir 
return  from  foreign  service.  The  station  urinal  is  tko 
frequently  used  by  soldiers  among  whom  may  have  beenotf 
or  more  cojivalescent  from  enteric  fever  contracted  in  Soirtl 
Africa,  or  suffering  from  the  ambulant  form  of  the  disease. 
Two  persons,  at  least,  who  suffered  from  enteric  fever  dnrinf 
the  Boer  War,  are  now  residing  in  Basingstoke. 

2.  The  Castle  Inn,  a  public-house  in  Coronation  Koad,  ii 
on  the  drain  which  was  blocked  by  the  insertion  of  the  plug 
in  the  Reading  Bead  manhole,  as  above  described.  It  is  con- 
ceivable that  some  tramp  suffering  from  some  ambnlast 
typhoid  may  have  infected  the  drain  by  way  of  the  public-houi 
urmal,  and.  that  such  infectious  matter  may  have  been  cob- 
veyed  into  the  Steam  Mill  Terrace  sump. 

Such  hypotheses,  however,  in  the  absence  of  definite  fact^ 
hardly  afford  matter  for  useful  discussion. 

Reoobimendations  made  to  the  Sanitary  Authority 
IN  respect  op  their  Water  Supply. 

Proceeding  on  the  belief  that  the  outbreak  was  in  all  prob- 
ability due  to  contamination  of  the  water  supply,  I  made  tka 
following  recommendations  to  the  sanitary  authority  in  respect 
thereof :  — 

1.  On  my  first  visit  to  Basingstoke  I  suggested  that  the 

copy  of  a  noticcj  dated  September  21st,  warning  house- 
holders to  boil  all  water  and  milk,  which  had  beeB 
publicly  posted  and  exhibited  in  shop  windows,  but 
which  had  not  been  otherwise  effectively  circulated, 
should  be  delivered  at  the  residence  of  every  house- 
holder in  the  town.  This  was  forthwith  done  (» 
copy  of  this  And  other  notices  relating  to  the  water 
supply  is  given  in  Appendix  D). 

2.  As  it  subsequently  transpired  that  this  notice  had  not 

been  sufficiently  effective  and  that  not  a  few  hooee- 
holders  had  omitted  to  take  the  precaution  of  boiling 
their  water,  I  advised  that  a  second  and  more  stringeut 
warning  should  be  issued  in  like  manner  to  thefirst* 
This  second  notice  was  issued  on  October  JOth. 

3.  I  advised  that  the  water  gaining  access  through  the 

suspected  fissure  in  the  well  A,  which  I  have  fully 
described  above,  should  be  as  far  as  practicable 
excluded  from  the  well  bv  cementing  of  the  fissure 
and  of  the  chalk  **  pipes  connected  with  it.  This 
was  carried  out  by  Mr.  Drummontl,  the  Engineer  at 
the  Waterworks,  on  October  Gth  and  7th.  At  the 
same  time  he  also  cemented  the  corresponding  fissure 
in  well  B-     T  have  subsequently  descended  the  welj 
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and  inspected  the  fissures,  and  am  satisfied  that  the    app.a,No. 
water  which  tended   to   enter  well   A   through   this   BiitericFev< 
fissure  has  for  the  present  been  practically  excluded,   at  Basing, 
though  it  is  hardly  to  be  supposed  that  this  measure,  f^^I;.^^  ^ 
which  I  regard   merely   as  a   useful   temporary   ex- 
pedient,  will   be  permanently  eflfective  in   excluding 
all  water  entering  by  the  south  heading. 

4.  With  a  view  to  further  excluding  as  far  as  possible  all 

water  from  the  south  heading  which  past  experience 
has  proved  to  be  a  potent  factor  in  pollution  (and 
particularly  when  the  head  of  water  m  well  B  has 
been,  as  is  often  the  case,  higher  than  that  in  well  A), 
I  advised  that  the  pulsometer  pump  in  well  B  should 
be  kept  continuously  at  work,  so  as  to  keep  the  well 
as  nearly  as  possible  empty.  This  measure  has  been 
carried  out  since  the  advice  was  given. 

5.  I  advised  that  the  storm-water  sump  at  the  back  of 

Steam  Mill  Terrace  should  be  emptied,  cleaned  out 
and  disinfected.  This  was  done  on  October  6th, 
Jeyes'  powder  being  used  for  disinfecting. 

6.  I  advised  that  the  reservoir  and  main  should  be  dis- 

infected with  chloride  of  lime  on  the  lines  carried  out 
during  the  Maidstone  epidemic.  This,  after  due 
warning  issued  to  the  householders,  was  carried  out 
by  the  Borough  Surveyor,  assisted  by  Mr.  Drummond, 
on  Sundajjr,  October  22nd.  A  description  of  this 
arduous  piece  of  work,  for  the  planning  and  execution 
of  which  great  credit  is  due  to  the  town  officers,  is 
given  by  Mr.  Phipps,  the  Borough  Surveyor,  in 
Appendix  C. 

7.  I  recommend  that  the  new  West  Ham  supply,  described 

above,  should  be  brought  into  use  at  the  earliest  prac- 
ticable date.  Arrangements  have  been  made  for  lay- 
ing on  the  supply  in  temporary  mains  pending  the 
oonipletion  of  the  necessary  permanent  ones.  It  is 
conndently  expected  that  the  supply  will  be  available 
by  the  end  of  November. 

Abkangements  fob  Dealing  vtith  the  Outbreak. 

HoipiUd. — ^When  the  outbreak  assumed  epidemic  propor- 
tions it  soon  became  obvious  that  the  existing  accommodation 
in  the  Isolation  Hospital,  which^  as  I  have  stated  above, 
amounted  only  to  40  beds,  would  prove  inadequate  to  the 
requirements  of  the  community  under  the  circumstances. 

The  iron  small-pox  hospital,  regarded  as  capable  of  accom- 
modating 12  patients,  was  accordingly  brought  into  use  with- 
out delay.  Meanwhile  Mr.  Gagen,  the  Chairman  of  the  Health 
Committee,  who  has  throughout  been  unremitting  in  his 
exertions  for  coping  with  the  outbreak,  speedily  arranged  for 
the  purchase,  second-hand,  of  six  papier-mache  hospital  huts 
from  Alton.  These  huts  were  purchased  at  a  cost  as  to  five 
of  them  of  £46  each,  and  as  to  the  remaining  hut  of  £60. 
Brick  piers  were  built  for  their  foundation  and  the  necessary 

25788  E  2 
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APP.A,No.7.  nonnertions  for  water,  sewage,  and  gas  were  made,  the  wod 
in  respect  of  each  hut  (including  painting  and  distempeiis^ 
being  complete  in  about  four  days.  Each  of  these  huts  gan 
accommodation  for  12  persons,  one  being  used  as  a  dormitof 
for  nurses,  of  whom  a  staff  of  27,  in  addition  to  ward-mail^ 
cooks,  and  laundry-maids,  have  been  employed.  Grreat  cr& 
is  due  to  Mr.  Gagen  and  the  members  of  the  Health  Committi^ 
and  also  to  Dr.  Stokes,  Medical  Superintendent,  and  lb 
Wragg,  the  matron  of  the  Isolation  Hospital,  for  the  proi|l 
and  efficient  manner  in  which  the  temporary  huts  were  eredd 
and  equipped,  and  for  the  general  management  of  the  ho^pitii 
during  a  period  of  exceptional  stress. 

Treatment  in  hospital  was  offered  to  all  patients  willing  to 
avail  themselves  of  it.  The  sufferers  were  removed  in  tke 
ambulance  which  was  accompanied  in  each  instance  by  a  must 
The  Health  Committee,  to  whom  large  powers  were  delegate! 
by  the  Borough  Council  in  accordance  with  Section  200  d  tke 
Public  Health  Act,  1875,  authorised  the  Basingstoke  Xursaf 
Association  to  engage  two  nurses  at  the  expense  of  the  Cound 
to  assist  in  the  nursing  of  cases  not  removed  to  hospital. 

Each  invaded  house  was  visited  by  Mr.  Davies,  the  Insoed« 

of  Nuisances,  and  a  sufficient  supply  of  Jeyes'  fluid  and  cUoiili 

of  lime  given  to  the  householder  with  instructions  as  to  tkrii 

Jeves'  fluid    was   mixed   with   infected    stools,   and  ftl 


use. 


infected  clothing  and  sheets  soaked  in  a  solution  of  the  sane- 
The  house  drains  were  flushed  with  chloride  of  lime  solutiai. 
In  all  rases  where  consent  could  be  obtained  clothing  vA 
bedding  was  removed  to  the  hospital  for  disinfection  in  tb 
Keek's  Disiufector.  The  dust  cart  used  for  carrying  infectiJ 
articles  was  covered  with  tarpaulin  and  after  each  consignment 
of  infected  articles  had  been  removed  was  washed  out  witl 
disinfectant,  dusted  with  chloride  of  lime,  and  filled  with  cleu 
straw.  As  I  have  indicated  above,  the  employment  of  two 
carts,  one  for  the  removal  of  infected  the  other  for  the  retiui 
of  the  disinfected  arti(^les,  would  have  been  an  arrangeme&t 
more  economical  in  point  of  time. 

■In  conclusion,  I  desire  to  express  my  cordial  thanks  to  tke 
Borough  Officials  and  to  other  persons  who  rendered  me  ready 
and  courteous  assistance  in  conducting  my  investigatioDfc 
Among  these  I  would  mention  particularly  Mr.  Buckland,  wko 
was  Mayor  of  Basingstoke  at  the  time  when  this  inquirer  wii 
made;  Mr.  Gagen,  the  Chairman  of  the  Health  Committee: 
Mr.  Kingdon,  the  Town  Clerk ;  Dr.  Frere  Webb,  the  Medical 
Officer  of  Health  for  Ihe  Borough;  Dr.  Francis  Stokes,  tke 
Medical  Superintendent  of  the  Isolation  Hospital;  Dr.  Mey- 
rick,  the  Medical  Officer  of  Health  for  the  Basingstoke  BunJ 
District;  Mr.  Reginald  Phipps,  the  Borough  Surveyor; 
Mr.  Henry  Davies,  the  Inspector  of  Nuisances ;  Mr.  Drummond, 
the  Engimn^r  at  the  Waterworks;  and  Miss  Wragg,  the 
^fatron  of  the  Isolation  Hospital. 
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APPENDIX  A. 


API'.  A,  Nc 

Enteric  Fe\ 
at  Basing- 
stoke ;  by  I 
Farrar. 


Analyseb  of  Water  fbom  Basihobtoke  Town  Well,  &c. 

1 .  Analysia  of  sample  of  water  from  town  well,  19th  September,  1905. 

2.  Analysis  of  tap  water  from  Borough  Sunreyor's  house,  2l8t  September  ; 

microscopical  examination  of  deposit  from  welL 

S.  Analysis  of  water  from  outlet  of  pump  at  the  Waterworks,  11th  October. 

4.  Microscopical  analysis  of  water  from  pump  at  the  Waterworks,  9th  October. 

5.  Analysis  of  water  from  suspected  fissure  in  well  A,  6th  October. 

6.  Analysis  of  slimy  matter  found  in  fissure  of  well  A,  6th  October. 


(1) 

Copy. 

Ck>unty  Laboratory, 
Regent's  Park, 

Southampton, 

2lBt  September,  1905. 
DsAB  Sib, 

Hebewith  I  b^  to  hand  you  my  report  on  well  water. 
For  the  reasons  given  in  the  Utter  part  of  my  report  I  am  about  to  make 
further  microscopical  and  biological  tests. 

Meanwhile,  if  the  Medical  OflScer  of  Health  agrees  I  should  certainly  insinict 
the  oonwimere  of  this  water  to  boil  it  before  driiSdng. 

Tours  faithfully, 

(Signed)  Abthub  Anoell. 
F.  B.  Fhipps,  Esq.,  AMXG.E., 
Borough  Surveyor, 
Bttdngstoke. 


COFT  OF  AnALTBEB. 

Hants  County  Laboratory, 
Regent's  Park, 

Southampton, 

21st  September,  1905. 
To  the  Borough  Snryeyor, 
Basininitdka. 

Analysis  of,  and  report  on,  a  sample  of  water  received  on  the  19th  September, 
1905,  at  noon. 

BxscBiPTiov  OF  Sample. 
From  old  supply  in  Reading  Road. 

Pkytieal  Properties. 


Coloor  at  a  depth  of  2  feet 

Smell  when  heated        

Appearance  of  Beridne  after  evaporation. . 

Turbidiiy 

Suspended  matter         


CoIonrleM. 
Kot  noticeable. 
Cleao  and  white. 
Bright  and  clear. 
A  trace. 


1pp.  A,  No.  7. 

toterle  Ferw 

4BMi]|ff- 

feoke;b7Dr 
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Chemical  AnatyHi, 


Exprened  in  parts  per 

handled  thousand 
(X  *7  —  gra.  per  gallon!. 


Free  Ammonia 

Albominoid  Ammonia  

Oxygen  absorbed  in  15  mimites  at  8IF  F. 
Oxygen  absorbed  in  4  hours  at  80^  F.     .. 
Nitrogen  present  as  Nitrates  and  Nitrites 
Chlorine  (X  1*948  «  Common  Salt) 

PhospLoric  Acid 

Poisonous  Metals  (Lead  or  Copper) 
Total  solids  dried  at  2120F. 


NiL 
tN8. 
■WMS. 
-0066. 

•48. 
1-2. 
Slight  trace. 

Na 

32^. 


Behaviour  of  Besidue  on  ignition, — Darkened  very  slightly,  emitted  an  odour 
of  burning  organic  matter. 

Mierosoopical  and  Biological  Examination, — ^A  very  small  deposit.  Some 
particles  of  organic  debris,  fnngus,  mycelium,  one  or  two  starch  grains,  cotton, 
linen  and  wool  fibres.    Some  bacteria. 


Report. 

It  will  be  observed  that  the  chemical  and  the  physical  properties  of  this  water 
are  good.  The  microscope,  however,  zeveals  certain  foreign  dirty  particles  whioh 
indicate  contamination.  Fnrthennore,  this  sample  will  not  stand  the  MacConlDej 
bile  salt  glucose  test.  Fermentation  was  set  up  with  production  of  both  add 
and  gas. 

As  the  water  in  your  new  well,  tested  in  exactly  the  same  way,  produces  no 
change  in  the  MacUonkey  fluid  (see  my  report  in  March,  1905),  and  the  micro- 
scope herein  reveals  matters  whiok  are  not  found  in  that  water,  I  am  of  opuucm 
that  this  water  is  subjected  to  contamination  which  in  this  sample  is  extrem^ 
slight,  but  which  may  be  very  variable  both  in  quality  and  quantity. 

(Signed)       Abthur  ANasLL, 

Public  Analyst. 
21st  day  of  September,  1905. 


(2) 

Copy. 

County  Laboratory, 

Regent's  Park, 
Southamjitoa, 

Ist  October,  1905. 

ba8iko8t0ke  water. 
Dear  Sib, 

I  HAD  prepared  to  visit  Basingstoke  with  a  proper  set  of  bottles  for  the 
purpose  of  collecting  small  samples  for  bactfuriological  examination,  and  I  hoped 
to  have  gained  some  insight  by  personal  inspection  into  the  situation  and 
surroundings  of  the  sonroes  from  which  the  public  were  being  supplied. 

I  also  had  a  great  desire  to  confer  with  your  Medical  Officer  of  Health  as  to 
the  results  I  have  obtained,  and  with  yourself  on  other  points,  so  that  Bome 
agreement  might  usefully  be  arrived  at  as  to  the  situation,  and  as  to  the  steps  to 
be  taken  to  protect  the  public  health. 
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I  feel  that  the  enquiry  as  it  now  stands  is  somewhat  ansatiBfactory  and     app.A.No 
incomplete.  — ^ 

Yours  faithfuUy,  a  1°^!^^ 

(Signed)       Arthur  Angell,  stoke ;  by  D 

PubUc  Analyst.       ^^nr. 
F.  Reginald  Phippe,  Esq., 

Borough  Surveyor, 

Basingstoke. 


Hants  County  Laboratory, 
Regent's  Park, 

Southampton, 

Ist  October,  1905. 
To  F.  Reginald  Phipps,  Esq. 

Analysis  of,  and  report  on,  a  sample  of  water  received  on  the  21st  September, 
1905,  at  1  p.m. 

DB8CR1PTI0N  OF  SAMPLE. 

From  public  main. 

Tap  water  from  Borough  Surveyor's  house,  1   p.m.,  21st    September,  and 
(micro-examination)  deposit  from  welL 

Physical  Properlies, 


Appearance  of  Residue  after  Evapomtion 

Turbidity       

Clean,  white  and  cryBtalline. 
Bright. 

Chemical  Analyns, 

Expressed  in  parts  per 

hundred  thousand 
( X  "7  «  grs.  per  gallon). 

OhloriDe  ( x  1*648  »  Ck>mmoD  Salt) 

Fhoephoric  Acid 

Poisonous  Metals  (Lead  or  Ck>pper) 

Total  SoUds  Dried  at  212»  F 

1-28 
Trace. 

30*4 

Behaviour  qf  MeHdue  on  Ignition, — ^Very  slight  darkening,  slight  odour  of 
boming  organio  matter. 

Mtcroteopical  and  Biological  EsBatnination,^^A   little   dusty   debris.     Some 
cotton  and  dyed  wool  fibres,  one  or  two  wheat  starch  grains,  few  bacteria. 

MicrO'etMmination  of  JhpoeUfirom  TTeZ^.— Satisfactory. 


Rbport. 

This  sample,  like  that  of   the   19th  September,  1906,  will  not  stand  the 
Jfae(}onkey  bile  salt  test.    At  blood  heat  (with  10  cc.  of  the  water)  much  gas  and 
,^.^  were  produced.    I  am  not  able  to  say  that  the  B.  coli  communis  was 
• 

(Signed)       Arthur  Anosll, 

Public  Analyst. 
Iflt  dfty  of  Ootober,  1905. 
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AFF.A,Ka7. 

Botsrio  FflifOT 
alBMlng- 
itoke ;  by  Dr. 
Famr.   . 


(3) 

638/10. 

The  Clinical  Bessaboh  Association,  Ltd^ 

1,  Southwark  Street, 

London  Bridge,  S.K. 

19th  October,  1905. 
To  P.  Reginald  Phipps,  Beq.,  A.M.I.aB. 

The  speoimen  of  water  marked  **  Water  taken  from  outlet  of  pnmp  **  *  reseiTcd 
here  on  11th  October,  1905,  has  been  diemioidly  and  bacteriologicellj  trr^mmtA 
and  I  bave  been  instmcted  to  forward  the  following  analysis  and  report 
thereon: — 

Analysis. 


Farts  per 
lOOjOOO. 


Total  BoUds  (dried  at  120^0.) 

Combined  chlorine         

Expreflsed  as  NaCl         

Nitrogen  08  nitrates        

Nitrites         

Saline  ammonia 

Albuminoid  Ammonia 

Oxygen  absorbed  in  4  boors  at  27"  C. 

Total  hardness       

Lead  or  copper      


30*44 
I'OO 
l-«5 
0*60 
NU 


0*0008 
0*008 
16°*7 
NU 


From  the  chemical  point  of  view  this  is  a  water  of  a  very  good  oharaotsr. 
Unoxidised  orguiic  matter  is  almost  nil,  and  nitrates  are  not  more  than  anally 
found  in  a  dudk-derived  water. 

(Signed)       B.  Bodmkb,  FXG. 

C.  H.  WXLLS,  Seoreiary. 


639/10. 

The  Clinical  Resiarch  Association,  Ltd., 

1,  Southwark  Street, 

London  Bridge,  S.E., 
19th  Ootober,  1905. 
Labokatobt  Bepobt. 

To  F.  Beginald  Phipps,  Esq. 

The  specimen  water  marked  **  Water  taken  from  outlet  of  pumps,*'  *  reoeiTed 
here  on  11th  October,  1905,  has  been  duly  examined,  and  I  have  been  instrooted 
to  forward  the  following  report  thereon  : — 

"  An  organism  giving  all  the  tests  for  the  Bacillus  Coli  Commnnis  bai 
been  found  in  10  cubic  centimetres  of  this  water,  but  there  are  no  ooliform 
organisms  in  tiie  quantities  of  5  cubic  centimetres  and  leas  taken  for 
examination. 

*'The  bacteriological  examination,  therefore,  points  to  an  extremely 
slight  degree  of  sewage  pollution,  evidently  inappreciable  by  the  methods 
of  ohemical  analysis.*' 

(Signed)       C.  H.  Wells, 

Seoretaiy. 


*  Sc.,at  the  Waterworks. 
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Copy,  Enteric  Feve: 

Thb  Olikical  Bbsbarch  Assooiation,  Ltd.,  Farrar. 

1,  South wark  Street, 

London  Bridge,  S.E., 

10th  Octoher,  1906. 
To  P.  B.  Phipps,  Esq. 

The  specimen  marked  '*  Water  from  pnmp  "  *  reoeived  here  on  9th  October, 
1905,  has  been  duly  examined,  and  I  hare  been  instructed  to  forward  the 
following  report  thereon : — 

Pkoyisional  Bepobt. 

"The  number  of  organisms  which  produce  colonies  in  gelatine  plates 
incubated  for  72  hours  at  20°  0.  is  found  to  be  only  17  per  cubic  centimetre 
of  the  water. 

**  The  qualitatiye  examination  is  not  yet  completed,  but  we  are  able  to 
state  that  there  are  no  coli-like  organisms  in  quantities  of  less  than  20  cubic 
oeutim^res  of  the  water. 

'^  Certain  organisms  producing  coli-like  colonies  have  been  isolated  from 
20  cubic  centimetres  of  the  water,  and  a  report  as  to  the  presence  of 
Bacillus  CoH  Communis  will  follow  in  a  few  days. 

'*The  total  number  of  organisms  present  in  the  water  is  extremely 
small,  and  the  evidence  so  far  obtained  as  to  the  nature  of  the  organisms 
affords  no  grounds  for  suspecting  the  water  to  be  polluted  with  sewage.'* 

(Signed)       C.  H.  Wells, 

Secretary. 


468/10. 

The  CLixncAL  Beskaboh  AssooiATioir,  Ltd., 

1,  South  wark  Street, 

London  Bridge,  S.E., 

18th  October,  1905. 

Labobatobt  Bepobt. 

To  p.  B.  Phipps,  Esq.,  AJL1.0JE. 

The  specimen  of  water  marked  "Water  from  pump"*  received  here  on 
October  9th,  1905,  has  been  duly  examined,  and  I  have  been  instructed  to 
forward  the  f ollowiBg  report  thereon  : — 

PuBTHEB  Bepobt. 

"  The  ooli-like  organisms  in  20  cubic  centimetres  of  this  water  include 
one  having  the  characters  distinctive  of  the  Bacillus  Coli  Communis.  No 
ooli-form  organisms  have  been  found  in  10  cubic  centimetres  or  less  of  the 
water. 

''The .total  number  of  organisms  is  so  exceptionally  small,  and  the 
colon  bacilli  are  so  very  sparingly  distributed,  that  any  sewage  pollution 
must  be  infinitesimal  in  degree." 

(Signed)       0.  H.  Wells, 

Secretary. 

*  SCnoX  the  Waterworks. 
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(5) 

Oopj, 
279/10. 

To  the  Borough  Surveyor, 

Basingstoke. 

The  specimen  of  water  marked  '*  Water  from  fissure  in  well  '  A  *  coming  from 
well  *B/*'  received  here  on  fith  October,  1905,  has  been  chemically 
and  I  have  been  instructed  to  forward  the  following  report  thereon : — 


14th  October,  1905. 


Analtbis. 


Grains  per 
gallon. 


Farts  per 

iwjnS: 


Total  solids  (dried  at  ISO^  C. )     . . 

Combined  chlorine 

Expressed  as  NaCl 

Nitrogen  as  nitrates         

Nitrites 

Saline  ammonia       

Albuminoid  ammonia      

Oxygen  absorbed  in  4  hours  at  27°  0.. . 

Total  hardness         

Lead  or  copper        


22*75 
110 
1*81 
0-67 
Nil 
Nil 
0-0013 
0*008 
170-2 

NU 


This  is  a  water  of  a  satisfactory  degree  of  organic  purity  in  regard  to 
unozidised  matter  present.  Nitrates  are  a  trifle  high,  but  not  excessive  for  i 
ohalk-derived  water.  It  may  be  considered  as  a  good  drinking  water  from  the 
chemical  point  of  view. 

(Signed)       B.  Bodmsb,  F.1.0. 

C.  H.  Welijb,  Seoietaiy. 


469/10. 


Copy. 
Laboratoht  Befobt. 


4th  October,  1905. 


To  F.  B.  Phipps,  Esq. 

The  specimen  of  water  marked  "  Water  from  fissure,"  received  here  on  dth 
October,  1905,  has  been  duly  examined,  and  I  have  been  instructed  to  forward  tlie 
following  report  thereon  : — 

"Pbovisional  Befobt. 

'*The  number  of   organisms   producing  colonies  in  gelatine  plates, 
incubated  for  72  hours  at  20°  C,  is  found  to  be  72  per  oubio^  centimetre  d 
t^  sample. 

**Ck>li'Hke  organisms  are  absent  from  quantities  less  than  20  oubio 
centimetres  of  the  water.    Certain  organisms  producing  coli-like  oolonie* 
have  been  isolated  from  20  cubic  centimetres  of  the  sample,  and  a  repeal 
upon  the  r^ults  of  their  further  examination  will  follow  in  a  few  day^ 
The  total  number  of  organisms  present  is  comparatively  small,  and  so  t^^ 
there  is  no  evidence  suggestive  of  pollution  with  sewage." 

(Signed)       C.  H.  Wells, 

Secretary. 


!'lMft| 


469/10. 

The  Clihicaij  Bbbeabch  Abbqoiatioh,  Ltd., 

I,  SonUiirark  Street, 

London  Bridge,  S.E., 
18th  Oatober,  IM 
Labdratokv  Repoiit. 
To  F.  R.  Phippe,  E«i,,  A.M.I.C.B.  ^ 

Thp  specimen  of  wat«r  niBrkeil  "  Water  from  GBSure,"  reoeived  hero  ou  9th 
OoWber.  IWOj.  has  been  doly  eiamined,  and  I  have  beea  iostniotBd  to  forward 
Ctie  followiDg  report  thereon : — 

"-FCBTHBB  KBFOBT. 

"  The  Rnal  inveatigation  of  this  water  shows  that  the  coU-like  or^nisms 
in  SO  cnbic  cestimetrea  nl  the  sample  inoluilo  one  which  has  all  the 
characlen'Btica  of  the  Baoillus  Colt  Commonis. 

"  In  addition,  it  ia  now  foond  that  oloaely  dllied  organisms,  probably  of 
inUatinal  oiigla  are  aleo  present  in  6   oabic  centimetres.     Although  the 


typical  BaeiUns  Coli  Communis  has  not  boau  found  i 
evidence  snggesti  that  the  water  is  polluted,  but  ti 
d<«iee." 

CSigned) 


thid 


(6) 

31t/10. 

Analfii*  of  Himy  matUr  taken  from  fitture  i<f  well  A. 

The  Clinical  Sbseabch  Associatio.v,  Lto.. 

1,  Southwark  Street. 

London  Bridge,  S.K., 
18th  October.  IH 
Laboratoby  Report. 
To  F.  R.  Phipps,  Esq.,  A.M.I.O.E. 

The  specimen  marked  "  Well  A  "  received  here  on  eth  October,  1905,  has  been 
daly  examined,  and   I   have  been  initmoted  to  forward  the  following  report 

"  This  speoimen  oonsists  of  a  miitore  of  calaareons  material — probably 
mortar  or  plasttir — vith  a  ftbrous  woody  material.  It  is  probable  that  the 
latter  haa  been  iDtentionally  added  to  the  limo  to  give  it  consistence. 

"  We  do  not  think  that  the  obnraoter  of  the  substonoe  is  of  an; 
aiffnifiuance  in  relation  to  the  qnatity  of  the  water." 


(Signed) 


C.  I 
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APPENDIX  B. 


Daily  Rainfall  fob  August  and  Septembrb,  1905. 


Date. 


»• 


Aogust    1 
«        2 

n  3 

4 

5 
6 
7 
8 

10 


w 


«( 


»t 


11  .. 

13  .. 

14  .. 

15  .. 

16  .. 

17  .. 

18  .. 

19  .. 

20  .. 

21  .. 

22  .. 

25  .. 
24  .. 

26  .. 
28  .. 

27  .. 

28  .. 

29  .. 

30  .. 

31  .. 


Rainfall. 


Date 


I      BainUlL 


10 

•43 

•01 

11 

03 

•01 

•05 


•07 
•12 
•03 
•15 
20 


•06 
•07 
101 
•40 
•02 


September  1 
2 


•« 


fi 


t« 


» 


8  .. 

4  .. 

5  .. 
G  .. 

7  .. 

8  .. 

9  .. 

10  .. 

11  .. 

12  .. 

13  .. 
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APP.  A,Nd.7 

APPENDIX  C.  EBteriTPeve. 

at  Basing- 

(November  3rd,  1905.)  f^wf.^^  ^ 


BOBOUOH  OF  BA8IKOST0KB. 

DiMn/eetion  of  Water  Mains  aiuL  Resercoiri, 
By  Mb.  Bboikald  Phipps,  Borough  Surveyor. 

The  sampleB  of  water  from  the  Town  Well  having  been  reported  on  as  showing 
a  satisfaotory  drinking  water,  the  Council  decided,  in  order  to  restore  public 
confidence  in  the  water,  to  thoroughly  disinfect  the  reservoirs  and  mains.  It 
was  resolved  to  follow  the  example  of  Maidstone  and  use  chloride  of  lime  as  the 
disinfectant,  this  material  being  especially  suitable  in  view  of  the  fact  that  no 
ill  efEecte  were  liable  to  follow  its  use  and  that  its  smell  showed  conclusively 
whether  the  solution  reached  all  the  mains  and  services. 

The  town  vraa  fortunate  in  having  two  reservoirs  side  by  side,  connected 
together,  but  controlled  by  valves ;  one  reservoir  was  retained  for  the  supply  of 
the  town,  and  the  other  was  isolated  at  such  time  as,  by  arrangement,  about 
50,000  gallons  of  water  were  left  in ;  to  this  quantity  nearly  three  tons  of  chloride 
of  lime  were  added  from  buckets  by  means  of  a  roughly  oonstruct<ed  raft,  which 
was  piloted  to  each  separate  bay  of  the  reservoir  and  the  lime  there  tipped ;  after 
this  the  sediment  was  thoroughly  raked  over  so  as  to  obtain  the  strongest  solution 
possible. 

The  chloride  of  lime  used  vraa  guaranteed  as  having  a  strength  of  36  per  cent, 
of  available  chlorine.  It  was  <»lou1ated  that  this  would  yield  a  solution  of 
*47  per  cent  of  available  chlorine. 

Notioee  had  previously  bean  delivered  to  everv  householder  acquainting  them 
of  the  proposed  disinfection,  and  instructing  them  to  store  sufficient  water  to 
carry  them  over  tbe  period  required  for  the  work,  viz.,  from  10  p.m.  Saturday, 
October  21st,  to  10  a.m.  Monday,  October  23rd,  1905.  At  10  a.m.  on  Saturday, 
October  21st,  complaints  came  in  that  no  water  could  be  obtained  on  the  high 
levels,  and  these  continued  up  to  about  5  p.m. ;  the  cause  of  this  was,  that  with 
the  scarcity  of  water  in  the  Town  Well,  the  pumps  could  only  be  run  at  a  reduced 
speed,  and  the  amount  of  water  delivered  (which  is  always  limited  in  amount  to 
the  quantity  that  can  pass  through  the  two  pmall  mains  which  have  to  supply 
the  town,  vis.,  a  five-inch  and  a  three-inch  main)  was  all  used  up  by  the  people 
in  the  low  levels,  who  were,  evidently,  early  making  sure  of  their  storage  of 
water ;  tb»  water,  it  should  be  mentioned,  has  to  pass  through  the  low  level  zone 
before  reaching  the  high  level.  It  was  therefore  decided  to  stop  pumping  at 
6  p.m.  in  order  to  allow  the  water  in  the  well  to  accumulate,  and  also  to  shut  off 
as  much  of  the  low  level  sone  as  possible,  and  thon  by  pumping  at  as  fast  a  rate 
as  safety  would  permit,  to  force  the  water  through  to  the  high  levels.  This  was 
done  and  pumping  recommenced  at  7.45  p.m.,  there  being  then  3  feet  9  inches  of 
water  in  the  well.  By  9  p.m.  the  water  had  reached  all  the  high  levels  and  the 
low  level  was  again  open^  till  10  p.m.,  and  then  shutdown  according  to  notice  ; 
pumping  was,  however,  continued  to  the  high  level  till  11  p.m.  to  enable  that 
district  to  be  sure  of  an  adequate  storage ;  the  whole  town  was  then  shut  off  witii 
tiie  exception  of  the  portion  supplied  from  the  main  feeding  the  Council's 
Isolation  Hospital,  and  pumping  was  continued  till  12.45  a.m.  Sunday  to  fill  up 
the  storage  tsAks  at  that  place. 

Pumping  was  then  suspended  and  the'whole  of  the  mains  and  services  emptied 
by  opening  the  hydrants  in  the  lower  parts  of  the  town,  the  high  level  hydrants 
being  also  opened  to  admit  of  the  ingress  of  air,  there  being  no  air  valves  in  any 
of  tl^  mains. 

By  n  aon.  the  pipes  were  empty  and  the  valve  at  the  reservoir  was  then  opened 
to  allow  the  chloride  solution  to  fill  them ;  the  solution  by  this  hour  had  become 
quite  clear  and  free  from  suspended  particles  of  lime,  and  to  prevent  any  effiux 
of  sediment  a  cast-iron  fender  had  been  fixed  round  the  outlet  pipe.  Beginning 
from  the  reservoir  each  hydrant  was  opened  until  the  cblorinated  liquor  appeared, 
f^nd  then  closed  down  ;  the  water  was  thus  followed  through  all  the  mains,  and 
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>.  A«  No.  7.    evidence  obtained  that  the  diiinf  eoting  lolntion  had  reached  all  parts  which  oooldk 
—  supplied  from  the  reeerroir.   There  were,  however,  some  of  the  outlying  highkfdi 

irio  Fever  which  could  only  obtain  water  when  the  pressure  was  increased  by  pnmpiBC 
b;  t^Dr.  ^^®'  ^^®  standpipe,  which  is  67  feet  higher  than  the  floor  of  the  lesawiL 
ar.  Pumping  was  therefore  commenced  at  9.30  a.m.  and  continued  for  three  hooi^ 

and  the  clear  water  coming  behind  the  chlorinated  liqaor  foroed  it  ora  tki 
Btandpipe  and  also  to  the  outlying  high  levels  already  mentioned.  It  was,  then- 
fore,  almost  certain  that  every  piurt  of  the  waterworks  mains  aystem  recnvediii 
share  of  disinfectant. 

The  chloride  liquor  as  it  flowed  from  the  reservoir  in  which  it  was  mixed  iili 
the  mains,  also  passed  into  the  other  reservoir,  and  the  sides,  piers  and  roof  imr 
thoroughly  swilled  with  it ;  the  pumps  and  suction  pipe  were  also  sepuite^ 
disinfected,  so  that  everything  which  served  to  convey  the  water  was  thoroagUy 
disinfected. 

The  pumping  was  stopped  at  12.30  p.m.  and  a  few  hoars'  rest  snatched  tiD 
8  p.m.,  the  disinfecting  liquid  during  this  period  being  allowed  to  lie  in  theniiBL 

The  reservoir  in  which  the  chloride  had  been  mixed  was  then  shnt  off,  and  tti 
hydrants  again  opened  in  the  town,  the  mains  being  thus  emptied  bj  4  ajn. 

Pumping  was  then  recommenced  and  the  water  allowed  to  ran  to  waste  tiueigl 
the  hydrants  as  long  as  any  trace  of  the  chloride  could  be  HiMOftftwMl ;  lU  tk 
hydrants  were  thus  opened,  and  by  8  a.m«  the  mains  were  filled  with  water  qpute 
fit  for  drinking  and  domestic  uses. 

Difficulty  was,  however,  again  experienced  in  supplying  the  high  levds  froa 
exactly  the  same  cause  as  on  the  previous  Saturday,  and  it  was  necessary  to  tdn 
the  same  measures  before  they  could  obtain  a  good  supply  of  water,  iA,  tte 
shutting  off  of  the  low  levels  and  ceasing  pumping  for  a  oouple  of  hours  to  idlov 
the  well  to  fill  up. 

It  is  satisfactory  to  record  that  up  to  the  present,  11  days  after  the  oompletion 
of  the  disinfection,  no  new  case  of  enteric  has  been  notified. 

As  regards  the  effect  of  the  chloride  of  lime,  it  was  found  that  the  leather  booli 
and  gloves  of  the  men  engaged  in  the  mixing  in  the  reserroir  ware  qsili 
destroyed ;  the  pungent  odour  was  also  very  trying,  and  the  work  was  oaRied  m 
amid  continual  cholong  and  coughing.  The  men,  however,  worked  most  wiUii^, 
and  deserve  every  credit  for  their  pluck  and  endurance,  espeoiaUj  oomrideriif 
titieir  hands  were  quite  skinned  and  raw  from  the  action  of  the  chloride. 

The  lime  remaining  in  the  reservoir  has  been  cleaned  out  and  khorongUj 
swilled  at  leisure,  the  other  reservoir  meanwhile  being  used  to  supply  the  towa. 
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APPENDIX  D. 


APP.  A,  No, 

Enteric  Fev 
at  Baaing- 


NOTICES  ISSUED  RELATING  TO  BASINGSTOKE  WATER  SUPPLY.      FaSLJ..*'^° 


(1) 
BOROUGH  OF  BASINGSTOKE. 

NOTIOK. 

Owing  to  thA  outbreak  of  several  casea  of  typhoid  feyer,  hoiueholden  are 
adTiBed  for  the  preesnt  to  boil  all  water  and  mUi,  althoagh  the  analysis  of  the 
Gorporatiofn  water  shows  it  to  be  as  good  as  formerly. 


21st  September,  1905. 


G.  Frxhe  Webb, 

Medioal  Officar  of  Health. 


(2) 


BOROUGH  OF  BASINGSTOKE. 

Watxe  Supply. 

NonoE. 

It  having  been  found  that  contaminated  matter  has  got  into  the  Oonnoil's  Well 
from  whi<£  the  Borongh  is  snrolied,  it  is  highly  desirable  that  all  water  need  for 
drinUag  purposes  and  for  wauiing  and  rinsing  domestic  crockery,  salad,  Ac,  as 
wall  as  Milk,  should  be  boiled  for  not  lees  than  five  minutes,  until  further  notice. 


Town  Hall,  Basingstoke, 

October  10th,  1905. 


Fbbrb  Webb,  M.D., 

Medieal  Officer  of  Health. 


(3) 

BOROUGH  OF  BASINGSTOKE. 

Water  Sitpplt. 

IHaimfeetum  of  Besorwirs  and  Water  Mains. 

Notice  is  hereby  given  that  in  order  to  disinfect  the  reservoirs  and  water  mains, 
the  water  supply  to  tiie  town  will  be  cut  ofF  from  10  p.m.  on  Saturday  night,  the 
Slat  inst,  to  10  ajn.  on  Monday  morning,  the  23rd  inst. 

Consumers  are  asked  to  store  a  supply  of  water  for  consumption,  and  not  to 
driAv  off  from  their  taps  between  the  above  hours,  as,  while  the  disinfection  is 
being  carried  out,  the  water  will  be  unsuitable  for  domestic  or  washing 
pnrposes. 

C.  Fbebe  Webb,  M.D., 

Medical  Officer  of  Health. 
Dat«d  18th  October,  1905. 
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APP.  A,No.7.  rA\ 

Bnterio  Fever 
at  Basilic- 

stoke;  by  Dr.  I  THE  PUBLIC  HEAXTH  ACT.  1875. 

Farrar. 

Babihostoke. 

Whereas  the  Council  of  the  Borough  of  Basmffstoke  have  applied  to  the  Local 
Goyemmeiit  Board  for  sanction  to  borrow  monej  for  the  purposes  of  water  supply 
(includiojc  the  construotion  of  a  reservoir  with  a  capacity  of  225,000  gallons  on  a 
site  near  Cliddesden  Lane,  in  the  said  Borough,  and  the  laying  of  mains  in  the 
Parish  of  Cliddesden)  ;  and  the  Local  Government  Board  have  directed  inquiry 
nto  the  subject-matter  of  such  application  : 

Notice  is  hereby  given  that  Major  C.  E.  Norton,  B.B.,  the  Inspector  appointed 
to  hold  the  said  inquiry,  will  attend  for  that  purpose  at  the  Town  Hall,  Basing- 
stoke,  on  Tuesday,  the  17th  day  of  October,  1905,  at  half -past  ten  o'clock  in  the 
forenoon,  and  will  then  and  there  be  prepared  to  receive  the  evidence  of  any 
persons  interested  in  the  matter  of  the  said  inquiry. 

S.  B.  Pbovis, 

Seoretarj 
Local  Qovernment  Board, 

3rd  October,  1905. 


(5) 

BOROUGH  OP  BASINGSTOKE. 

Wateb  Supply. 

Notice  is  hereby  given  that  the  water  will  be  shut  oft  from  the  streets  in  the 
lower  portions  of  the  town,  as  detailed  below,  from  2  p.m.  to  4.80p.m.  daily  nntil 
further  notice :  Sarum  Hill,  Worting  Bead,  Flaxfleld  Road,  Gnuroh  Passage, 
Church  Square,  Mortimer  Lane,  Brook  Street,  Lower  Brook  Street,  Essex  Road, 
Southend  Road,  Rayleigh  Road,  Solby  Road,  May  Street,  Queen*s  Road,  Roohf €n^ 
Road,  Alexandra  Road,  G^rge  Street,  and  Deep  Lane. 

It  is  particularly  requested  that  every  means  will  be  taken  by  the  public  to  be 
as  economical  in  the  use  of  water  as  possible,  in  view  of  the  shortnees  of  supply 
in  the  town  well. 

P.  R.  PHIPP0,  A.M.  Inst  C.E., 

Waterworks  Engineer. 
October  25th,  1905, 

Town  Hall. 
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No,  8.  APP.A,Mo. 

Enteric  Feya 

Ubport  on  the  Epidbmic  of  Entbrio  Fbvbb  in  the  Citt  of  Dr.B^?' 

Lincoln,  1904-5  ;  by  Dr.  R.  J.  Bbbcb. 

I. — ^Inteodttction. 

On  January  26th,  1905,  a  deputation  from  the  Town  Council 
of  Lincoln  attend^  at  Whitehall,  and  represented  that  during 
recent  weeks  cases  of  enteric  fever  had  become  increasingly 
numerous,  and  that  locally  it  was  apprehended  that  a  serious 
outbreak  of  the  disease  was  impenaing.  They  accordingly 
sought  the  advice  and  assistance  of  the  Local  Oovemment 
Board.  They  added  that  Dr.  Charles  Harrison,  their  Medical 
Officer  of  Health,  was  confined  to  his  house  through  an  attack 
of  influenza. 

The  Board  asked  that  certain  further  information  be  pro- 
cured and  sent  to  Whitehall  by  Saturday,  January  28th.  This 
request  was  complied  with,  and  on  January  30th  I  received 
instructions  to  proceed  to  Lincoln  to  investigate  the  circum- 
stances under  which  the  outbreak  was  occurring. 

On  January  31st  I  had  an  interview  at  Lincoln  with  the 
Mayor,  Alderman  Wyatt ;  the  Chairman  of  the  Health  Com- 
mittee, Mr.  Footman;  the  Deputy  Town  Clerk,  Mr.  W.  T. 
Page,  Junior;  the  City  Engineer,  Mr.  B.  McBrair;  the 
Inspector  of  Nuisances,  Mr.  Curtin;  the  Water  Engineer, 
Mr.  Teague ;  and,  after  this  meeting  and  at  his  residence,  with 
Dr.  Harrison,  who  was  still  too  ill  to  leave  his  house. 

It  was  clear  from  the  data  supplied  to  the  Board  by  the 
City  Council,  and  from  what  I  learned  at  this  first  interview, 
that  Lincoln^  was  experiencing  a  severe  epidemic  of  enteric 
fever.  Also  it  appeared  that  cases  of  the  disease  had  occurred 
in  the  small  adjoining  Urban  District  of  Bracebridge,  and  in 
a  portion.  New  Boultham,  of  the  parish  of  Boultham,  in  the 
Branston  Bural  District.  My  investigations  accordingly  were 
extended  so  as  to  include  these  two  localities  in  the  inquiry. 

The  Cathedral  City  of  Lincoln,  the  capital  town  of  Lincoln- 
shire, is  situated  on  the  banks  of  the  Biver  Witham  and  lies 
in  the  centre  of  an  agricultural  district.  It  has  a  largely 
attended  market.  There  are  com  mills  and  tanneries  in  the 
City,  which  also  has  a  large  and  increasing  industry  in  the 
XKxanufacture  of  agricultural  implements  and  in  tracks  allied 
to  this  manufacture. 

The  Chreat  Northern,  the  Qresii  Eastern,  the  Midland,  and 
tlie  Great  Central  Railways  run  into  the  City.  There  is  com- 
i^unication  with  Oainsborough  and  the  Yorkshire  towns  by 
'^^ater  through  the  Foss  Dyke  which  joins  the  Eiver  Trent,  and 
^*4th  Boston  and  the  Wash  by  the  Eiver  Witham. 

The  City  is  annually  visited  by  a  large  number  of  tourists. 

was  f 
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Apr. A, No. a       Lincoln  is  an  assize  town;   the  Prison   is   situated  in  tke 

Bntorio  Fever    eastern  part  of  the  City ;  on  the  high  ground  to  the  north-wett, 

E^^SeS?'^^  are   the  Barracks,  the  depot  of  the  Lincolnshire  Begimnt 

Other  institutions  within  tne  City  are,  the  County  Hospital  br 

general  diseases ;   the  Workhouse ;   and  ''  The  Lawn/'  a  Isige 

private  lunatic  asylum. 

The  City  of  Lincoln  consists  of  two  portions,  one  built  n 
the  top  and  southern  slopes  of  a  hill,  which  rises  abruptly  froB 
the  plain  of  the  Wold,  and  a  larger  and  more  populous  portioi 
which  is  built  partly  on  low-lying  ground  situated  mainly  oi 
the  southern  side  of  the  River  Witham.  The  terms  "  up  hill " 
or  "  above  hill "  and  "  down  hill "  or  "  below  hill,"  are  used 
in  Lincoln  to  describe  respectively  the  neighbourhoods  on  tk 
high  ground  near  to  and  around  the  cathedral,  and  those  oi 
the  lower  ground  to  the  south  of  it.  The  lower  part  of  tk 
town,  the  surface  of  which  is  only  25  feet  above  Ordnanea 
datum,  is  built  upon  alluvial  sana  and  gravel.     The  higber 

Sortions  of   the  town,   ranging  from   100  to   225    feet  abore 
Ordnance  datum,  stand  on  clay  overlying  the  Oolite. 

Lincoln  is  one  of  the  old  fortified  cities,  having  a  castle, 
as  well  as  the  cathedral,  within  its  walls.  Round  the  cai^e 
and  cathedral  are  grouped  at  once  the  best  and  some  of  the 
worst  houses  of  the  City.  It  is  here  that  houses  are  old,  and 
streets  some  of  them  narrow  and  crooked,  many  houses  being 
built  irregularly,  with  the  result  of  impeding  lighting  and  ven- 
tilation. Beside  the  many  old  dwellings  and  small  cottage 
property  on  the  hill,  a  similar  class  of  dwelling  is  seen  in  tie 
narrow  courts,  alleys  and  causeways  leading  from  the  river 
in  Waterside  North,  and  Waterside  South.  The  River  Witham 
flows  with  a  wide  curve  through  the  town,  and  it  is  connected 
with  a  fresh-water  dyke  (Sincil  Dyke),  which  starts  from  tie 
river  opposite  the  water  works,  and,  after  flowing  through  the 
City,  joins  this  stream  again  lower  down  its  course,  some  miles 
below  Lincoln. 

Liability  of  the  district  to  floods, — ^The  River  Witham  in 
passing  through  an  agricultural  district  is  joined  by  a  tribu- 
tary, the  River  Brant,  some  five  miles  above  Lincoln,  and  by 
numerous  small  tributary  streams  and  dykes  and  land  drains 
before  reaching  the  City.  These  drains  and  streams  carry  ofi 
the  natural  drainage  of  the  land;  during  heavy  rains  they 
become  overfilled,  and  at  times  the  river  floods  the  lower  parts 
of  Lincoln.  The  last  time  that  this  happened  was  on  17tli 
August,  1904,  when  l\  inches  of  rain  fell  between  9  a.m.  and 
8  p.m.,  with  the  result  that  some  of  the  yards  at  the  backs  of 
the  houses  in  Bridge  Street,  East  Side,  were  flooded  to  within 
5  feet  or  6  feet  of  the  back  doors ;  meanwhile  the  storm  water 
rose  in  the  sewers  and  escaped  through  the  sewer  gullies  in  the 
yards. 

The  Bracehridge  Urban  District^  formed  by  the  County 
Council  on  the  1st  April,  1898,  is  an  extension' of  the  City  of 
Lincoln  to  the  south.  It  has  a  population  of  17-1800  persons. 
The  houses,  mainly  of  like  class  with  the  artizans'  dwellings 
found  in  Lincoln,  are  built  on  each  side  of  a  main  road,  which 
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^,  A,  Na  fil 

has  branch  streets  leading  from  it.      On  the  one  side  the  terraces    ^^*^5L_„ 
of  houses  in  these  branch  streets  extend  to  the  River  Witham   EotexicS^ 
and  on  the  other  towards  high  ground.  I^.^Seee? 

The  Branston  Rural  Distriet  comprises  among  many  others 
the  parish  of  Boultham,  which  has  a  portion,  New  Boultham, 
with  a  population  of  800-1,000  persons,  adioinlng  Lincoln  on 
its  south-western  boundary.  Here  artizans  dwellings,  similar 
to  those  of  the  City,  have  been  built^  and  this  collection  of 
houses  practically  forms  a  suburb  of  Lincoln. 

On  the  high  land  to  the  south-east  of  Lincoln,  also  in  the 
Branston  Sural  District,  is  the  Bracebridge  District  Pauper 
Asylum,  which  receives  pauper  lunatics  from  the  County 
Council  areas  of  Lindsey  and  Holland,  the  City  of  Lincoln, 
and  the  County  Borough  of  Grimsby. 

The  City  of  Lincoln,  Bracebridge  Urban,  and  New  Boultham, 
the  part  of  the  Boultham  Parish  referred  to,  form  an  inhabited 
area  which  is  supplied  with  water  from  the  Lincoln  Corpora- 
tion Water  Works,  under  the  Lincoln  Water  Works  Acts  of 
1846  and  1871 ;  and  the  sewers  of  the  two  smaller  districts  are 
connected  with  the  sewerage  system  of  Lincoln.  The  Brace- 
bridge District  Asylum  is  also  supplied  with  the  Corporation 
wat^r,  and  the  amount  received  there^  as  determined  by  metre, 
averages  36,000  gallons  a  day. 

The  following  table  deals  with  the  area,  population,  number 
of  inhabited  houses,  and  with  the  rateable  value  of  the  districts 
to  which  the  epidemic  of  enteric  fever  has  been  practically 
limited:  — 

Table  I.  showing  the  area,  population,  rateable  value,  number 
of  inhabited  houses  in  the  City  of  Lincoln,  and  in  the 
Bracebridge  Frban  District,  at  the  Census  of  1901; 
together  with  like  data  approximately  estimated  for  New 
Boultham,  a  part  of  the  Boultham  Parish  of  the  Branston 
Bural  District. 


Area     I  Population 
Sanitarj  Dittrict                  in             Censna, 

Acre?.            1901. 

1 

u _*.,__  1^1^    ,  Number  of 
^if^^    i   Inhabited 

1 

City  of  Idnodhi 

Bracebridge  Urban  District 

Branston  Boial  District   ... 

Part   of    tbe   Parish    of 

Boultham, "  Kew  Boiilt- 

ham."t 

3,7^ 
349 

6 

48,7S4 
1,752 
SS5* 

203,7S8              10,856 
4,085                  370 
—                      177 

A  third  district,  the  Welton  Bural  District,  adjoins  Lincoln, 
but  it  does  not  receive  water  supply  from,  nor  does  it  share  in 
the  system  of  sewerage  of  Lincoln. 


*  Asestfanated. 

t  Area  bouaded  on  the  cast  by  the  City  of  Lincolo.  oo  the  vc«t  by  tbe  Hidbiid  Gaf  Iwsy 
CoflBpaoy's  Uae,  oo  the  sooth  by  the  baaks  or  the  main  land  drain. 


8.  HiSTOEY,  TO  1904,  OF  Entehic  Fevek  in  the  Invaded  Distkicts. 

uy  7*^1'  City  of  Lincoln  forms  part  of  the  Lincoln  Home  Regis- 
tration Hub-District  of  the  Lincoln  Ke^stration  District. 
Statistics  from  the  Registrar-General's  Reports  are  not,  there- 
fore, available  for  the  City  except  in  certain  particulars. 

The  following  table  (Table  II.)  gives  the  population  of  the 
City  since  18C1  at  the  census  years,  with  the  estimated  popula- 
tion in  other  years;  and  the  number  of  deaths  from  enteric 
fever,  with  death-ratea  per  1.000  inhabitants,  for  the  yearg 
1807-1904.  The  number  of  deaths  from  enteric  fever  has  been 
extracted  from  the  Annual  Reports  of  the  Medical  Officer  of 
Health :  — 

Table  II. — Showing  for  the  City  of  Lincoln  the  population  at 
the  census  years  and  the  eslimatefl  population  in  other 
years,  together  with  the  number  of  deaths,  and  the  death- 
rate  per  1,000,  from  enteric  fever  for  the  years  1867-1904 
inclusive. 


y 

Enteric  Fever. 

Year. 

PopoUdon. 

City  of  Linooln.            Bi 

igluidMdWUe^ 

No,  of 

Death- imte 

Death-rate 

' 

DmUu. 

per  1,000. 

per  1,000, 

1661  ^eliBits ... 

1867       

1888        

20.990 
24,437 

25,038 

U 

—     Average 
J«        Rates 

1869        

2Fi,663 

23 

i'9 

J»>. 

1870        

28,283 

2e 

9S 

^ 

1871  Oensna ... 

26,766 

- 

— 

■ 

1871     ' 

26,781 

22 

SSI 

37"^ 

^^H 

187!        

27,900 

30 

37 

1873 

28,343 

ee 

37 

1874        

39,817 

43 

37 

1875        

30,824 

32 

'61 

37 

1376        

31,866 

40 

30 

1877        

32,942 

46 

S7 

18T8       

34,058 

S9 

SO 

1879        

35,206 

S6         1 

S3 

1880        ...         ... 

36,394 

35_ 

sej 

^^H 

1881  Gensas  ... 

37,313 

—                         1 

^^M 

1881        

37,4!2 

21 

sn      ^H 

1882         

37,811 

31 

as 

1883        

38,214 

SO 

ss 

188*        

38,B23 

in 

S3 

1886        

39,034 

ss 

■21 

17 

1886        

39,4SI 

so 

18 

1887        

39,872 

12 

18 

f'1688        

40,397 

S7 

17 

||US9        

40,727 

17 

■iBSO        

41,161 

■J 

~1I 

17 

-M 

9t 


PopuUtioii. 

Enterio  Fever. 

fear. 

City  of  Linooln. 

England  and  WaleB. 

No.  of 

Death-rate 

Death-rate 

Deaths. 

per  1,000. 

per  1,000. 

Gensns... 

41,491 

— 

mmm 

•« 

41,669 

2 

'04r[ 

'16] 

42,339 

6 

'U 

'13 

48,030 

12 

'27 

'22 

48,732 

7 

'16 

'IS 

44,446 

6 

13 

16 

'17 

16 

45,172 

11 

'24 

'16 

45,909 

6 

'13 

'IS 

46,659 

7 

'15 

'18 

47,420 

7 

'14 

19 

48,195 

6 

'12J 

'17J 

Census... 

48,784 

• 

— 

— 

...       ... 

48,981 

5      \     '10] 
8            06 1         .0- 
4            07  f         ^ 
3            06 ) 

15) 

•••       ... 

-49,782 

'12  [ 

•••       ••• 

50,594 

'10) 

...       ••• 

51,419 

^^ 

his  table  shows  that  in  successive  decennia  the  death-rates 
a  enteric  fever  for  Lincoln  and  for  England  and  Wales* 
e  continuously  diminished;  and  that  the  Lincoln  rate, 
eh  was  aforetime  above  50  per  cent,  in  excess  of  that  of 
^land  and  Wales,  has  in  recent  years  remained  much  below 
t  of  the  rest  of  the  country. 

n  relation  with  the  marked  diminution  of  enteric  fever  in 
coin  in  the  early  eighties,  and  the  progressive  decrease  of 
'  disease  in  following  years,  it  may  be  noted  that  the  filtra- 
I  area  at  the  water  works  was  largely  increased  in  1878  and 
in  in  1884;  that  a  sewerage  system  was  provided  for  the 
T  in  the  years  1877-80;  and  that  systematic  abolition  of 
It  privies  has  been  going  on  since  the  introduction  of  the 
erage  system. 

he  Corporation  of  Lincoln  did  not  take  advantage  of  the 
ers  conferred  on  them  by  the  Infectious  Diseases  (Xotifi- 
on)  Act,  1889,  to  make  the  notification  of  infectious  diseases 
pulsory  within  the  area  of  their  jurisdiction,  though  thf;y 
^  advised  to  do  so  by  their  Medical  Officer  of  Health ;  thus 
I  notification  was  not  operative  in  Lincoln  until  the 
^tious  Diseases  (Notification)  Act,  1899,  made  the  notifjca' 
of  infectious  diseases  compulsory  in  all  districUi. 

^T  the  five  years  1900-1904  data  are  forthcoming  enabling 
>mparison^  m  the  above  and  other  partieulani  of  1Aui'jf]n 
1  the  Begistrar-Oenend's  groups  of  towni»,      Tbe  «^ati«ti/^* 
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■  A.Wo,t    thus  obtained  (Table  III.)  are,  except  in  the  matter  of  "all 
rioFsrer     causes  at  all  ages  mortality,"  wholly  in  favour  of  Lincoln. 

•••«•■ '  The  following  table  (Table  HI.)  gives  year  by  year  1£H)0- 

1904  for  Lincoln  City  the  population;  the  "all  age*," 
"  infantile,"  and  "  zymotic  "  death-rates ;  the  nnmber  of  deathi 
from  enteric  fever,  the  death-rate  therefrom ;  and  the  numbei 
of  notifications  and  the  attack  rate  by  the  disease.  Corre- 
sponding rates,  so  far  as  they  are  available,  for  the  Registnr- 
Geoeral's  group  of  towns  (which  includes  Lincoln)  are  given 
for  comparison* :  — 
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■19 

- 

- 
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16 
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2-Si 
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_ 
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16-6 
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1-02 

a 

■Ofl 

IS 

■M 
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3,842,18.5 

15'3 

1S5 

I-S3 

- 

■" 
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M,5M 
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14a 

« 

■07 

32 

•a 

103  Toui-u     

3,70G^Se 

14-e 

1S5 

1-41 

- 

■11 

- 

- 

Unooln  0il7,  1B04,  estinuted 

ei,4i9 

16-9 
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1-78 

3 

■06 

17 

■31 

147  2Wm      

4,€93,630 

is-e 

154 

B^3 

~ 

■10 

~ 

— 

Registrar- G envoi's  Group  of  Towm,  which  mdudet  Lincoln. 
— Consideration  of  the  above  data  shows  that  Lincoln  compares 
not  unfavourably  with  the  aggregate  figures  of  the  towns  to 
which  it  is  most  nearly  allied  as  regards  population. 

Enteric  fever  in  the  Bracebridge  Urban  District. — Since  its 
formation  in  1898,  and  prior  to  the  year  1904,  only  two  cases 
of  enteric  fever  have  been  notified  in  this  small  districtj  which, 
as  has  been  said,  has  a  population  under  2,000;  one  in  1900, 
and  one,  an  imported  case,  in  1899.  Id  1904,  prior  to  the 
present  epidemic,  only  one  enteric  fever  case  was  notified,  vus., 


*  In  tbe  BcKlstTU'-Qaneral'i  BapoMi  U 


re  ETOuped  iiccordiDg  lo  their  papulation,. 
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a  lad  aged  15,  an  under  gardener,  who  came  under  observation     app.a,  No.^ 
on  October  6th.     The  drains  of  the  house  in  which  he  resided  BntericFover 
are  said  to  have  been   defective.       His   sister    had    died    of  **  ^2S2? '  ^ 
"  pneumonia  "  in  the  same  house  some  time  previously,  and  her 
death  is  now  considered  to  have  been  due  to  enteric  fever. 

Enteric  fever  in  the  Branston  Rural  District. — This  district 
hady  at  the  Census  1901,  an  area  of  71,944  acres,  and  a  popu- 
lation of  12,906  persons.  Cases  of  enteric  fever  have  been  noti- 
fied in  it  during  each  of  the  years  1895  to  1903,  for  the  most 
part  in  localities  distant  from  Lincoln.  A  case  which,  however, 
was  probably  an  imported  one,  occurred  in  Boultham  in  1902. 
In  this  rural  district,  a  mile  or  so  south-east  of  the  City,  is 
situated  the  Braeebridge  Lunatic  Asylum,  which  has  an  average 
number  of  about  880  residents.  It  was  the  seat  of  a  severe 
outbreak  of  enteric  fever,  attributed  to  defective  drainage  in 
1888,  when  some  108  cases  occurred. 

The  following  table  (Table  IV.)  gives  the  number  of  noti- 
fications of  and  deaths  from  enteric  fever  in  the  Branston 
Bural  District  during  the  period  1895-1903 :  — 

Table  IV. — Showing  for  the  Branston  Rural  District  (popula- 
tion 12,906)  during  the  period  1895-1903  inclusive,  the 
notifications  of  and  deaths  from  enteric  fever. 


Tear. 

Number  of 
NotificationB. 

Naxnber  of 
Deaths. 

1S95 

5 

2 

1S96 

6 

I 

1897 

7 

3 

1898 

16 

3 

1899 

4 

— 

1900 

IS 

3 

1901 

6 

2 

1902 

3 

— 

1903 

3 

— 

Durin|^  1904  and  prior  to  the  epidemic  in  Lincoln  three  cases 
of  entenc  fever  were  notified  in  the  Branston  Bural  District. 
Two  of  them,  a  brother  and  sister,  aged  respectively  18  and  14, 
were  notified  on  April  25th.  They  lived  at  Nocton  Fen,  some 
miles  below  Lincoln,  on  the  banks  of  the  Witham.  The  third 
case,  a  boy  aged  18,  was  notified  on  September  26th,  at 
Navenby,  a  viUage  some  miles  from  Lincoln,  the  fever,  it  is 
stated,  having  been  imported  from  London.  At  the  Brace- 
bridge  Lunatic  Asylum,  a  patient,  M.  J.  B.,  is  entered  on  the 
weekly  list  of  sick  xiersons  on  29th  September  as  suffering  from 
typhoid  fever;  her  name  appears  on  the  weekly  list  on  20th 
October,  but  is  not  on  that  ior  27th  October.  This  case 
was  not  notified  to  the  Medical  OflScer  of  Health. 
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Thb  Risk  and  Pbogbbss  or  Lihoolh  and  its  nbighboue- 

HOOD  OF  THB  ENTBBIC  FBYBB  OUTBBBAK  OF  1904-5. 

Notifications  of  enteric  fever  in  1904. — ^During  the  year  1904, 
six  cases  of  enteric  fever  were  notified  in  the  City  of  Lincok 


*-                                          C»                        w 

' 

Date. 

Sex. 

Age. 

BeaJdence. 

tt<ww»*». 

1.      6  January,  1904 

F. 

86 

841,  Smiths  Bead 

Died. 

S.    82  March         „ 

M. 

10 

19,  Ooniiigsby  Street  ... 

Died.* 

3.    33  August       „ 

M. 

85 

33,  Stamp  End 

Died. 

1 
4.      5  September  ,. 

M. 

40 

18,  Chestnut  Street     ... 

— 

5.    16        „            „            ... 

F. 

83 

34,  Tomer  Street 

— 

6.    15  October       „ 

M. 

18 

67,  Chaplin  Street 

Died. 

• 

Onset  of  the  epidemic. — On  2nd  December,  1904,  H.  H.,  aged 
19,  was  notified  as  suffering  from  enteric  fever  at  14,  Bellevne 
Gardens,  a  small  house  standing  on  high  ground  in  the  west- 
central  part  of  the  City ;  it  is  occupied  by  a  large  family  and 
has  only  two  bedrooms.  The  water-closet  is  outside  the  house; 
no  sanitary  defect  was  discovered.  The  patient,  a  young  man 
in  delicate  health,  had  not  been  away  from  Lincoln  for  seven 
weeks.     No  shell  fish  had  been  eaten  by  him. 

No  further  case  occurred  until  22nd  December,  when  one  was 
notified  from  14,  Minster  Yard.  No  second  case  took  place  in 
this  house,  which  is  a  large  one,  near  the  cathedral.  The 
patient — E.  W.,  aged  35 — ^had  worked  during  the  day  in  an 
office  in  the  City.  Later  a  clerk  in  this  office  was  attacked, 
and  some  cases  occurred  among  the  employes  of  a  bank  adjoin- 
ing the  office.  The  house  drains  of  the  office  and  the  bank 
premises  were  found  to  be  defective. 

Two  further  cases  were  notified  on  27th,  and  two  more  on 
the  28th  of  December,  in  different  quarters  of  the  Citjr.  After 
this  additional  cases  were  notified  in  rapid  succession,  until 
on  January  23rd,  1905,  the  number  thus  brought  to  the  know- 
ledge of  the  Medical  Omcer  of  Health  jsince  early  December 
amounted  to  29.  On  January  24th  the  daily  number  rose  to 
13,  followed  by  23  on  January  25th ;  the  numoer  notified  in  the 
week  22nd-28th  January  amounting  to  124.  Also  during  this 
week  two  cases  were  notified  in  the  Braeebridge  Urban  District, 
and  one  case  in  New  Boultham. 

The  following  table  (Table  V.)  sets  out  the  notifications  of 
enteric  fever  in  the  three  districts  from  November,  1904,  to 
May,  1905. 


*  Id  the  death  cei^floate  of  this  case  the  cause  of  death  was  stated  to  he  **  tubexealar 
meniDRltls.'* 
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'   Tajiji   ^- — Showing   the    number    of   oases  of   uuteric   fever  app.  _, ... 

'           notified  week  by   week   in    the   City  of   Liucolu,  in   the  EniarioFeT 

'             Bracebridge   Urban  District   and   in    the    Branston   Kural  ntunmini' 

Uistrict  from  27tli  November,  1904,  to  (itli  May.  19(J5.  ^'■'^ 
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ll  appears  from  this  table  that  ^4  c-ases  oi  enteric  fever  had 
been  notified  in  the  City  of  Lincoln  during  the  five  weeks 
immediately  preceding  the  sudden  and  striking  inireasB  uf  the 
disease  in  the  week  22nd  to  28th  Janiiar^r.^lOOo;  and  that  the 
week  in  which  the  greatest  number  of  notifications  was  received 
was  that  ending  4tli  February.  FurtLer,  it  is  to  be  noted  that 
llie  acme  of  the  outbreak  having  teen  attained,  the  number 
of  attacks  quickly  fell  off,  though  cases  continued  to  be  notified 
until  and  into  the  month  of  May.  Not  the  least  conspicuous 
fart  in  the  table  is  the  circumstance  that,  coincidently  with 
tW  sudden  increase  of  enteric  fever  in  Lincoln,  above  referred 
to.  carae  considerable  prevalence  of  the  disease  in  the  adjoining 
district  of  Bracebridge  and  in  the  special  area  of  New  Boult- 
liaiii  in  the  Branslon  Rural  District;  27  cases  (with  three 
deaths)  being  notified  in  the  former  district,  and  23  (with  three 
deaths)  in  the  latter  during  the  epidemic  period. 

The  following  table  (Talile  VI.)  indicates  the  ptoportione  in 
wijich  during  the  epidemic  the  inhabitants  of  Lincoln,  Brace- 
liridge  Urban  and  of  Neiv  Bouitham  respectively,  were  attacked 
V  and  died  of  enteric  fever. 

•OllbeSl  laaes  notifled  Id  tbe  Bmnfilon  Rural  District,  33  were  In  tbe  special  area  of 
No»  Bonllham. 
'  BicluilTe  ol  Iwo  ciawa  each  ot  wbicb  viif  reported  at  a  lute  period  and  after  deatb. 


90 

Table  VI. — Showing  for  the  City  of  Lincoln,  the  TTfIimi  !» 
trict  of  Bracebridge,  and  New  Boulthani,  a  part  of  lb 
Uoultham  Parish  uf  the  Branston  Rural  IHstnct,  the  tA- 
mated  population,  the  number  of  attacks  by  and  deitb 
from  ent«ric  fever  from  27th  November,  1904,  to  6th  M»j, 
1905;  together  with  the  attack  rates  and  death-rates  dm 
enteric  fever  per  1,000  inhabitants,  in  each  instance. 
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1,068 
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These  figures  show  that  the  relative  incidence  of  the  fever  b    | 
Bracebridge  was  lower  in  respect  botli  of  attacks  and  deaths    | 
than   in  either  Lincoln  or  in  New  Boultham ;    and  that  the 
attack  rate  and  death  rate  for  New  Boultham  was  higher  thin    I 
that  of  Lincoln.     The  Bracebridge  and  New  Boultham  rateii 
however,  are  calculated  on  populations  which  are  numerically 
small,  they  cannot,  therefore,  properly  be  regarded  as  affording 
a  secure  basis  for  comparison. 

The  following  table  (Table  VII.)  shows  the  incidence  of  tht 
fever  on  each  oi  the  several  wards  of  the  City  of  Lincolo :  — 
Table  VII. — Showing  for  each  of  the  six  wards  of  the  City  d 
Lincoln  the  number  of  houses  in  each  ward  with  the  per* 
centage  of  these  to  the  total  number  of  houses  in  the  City, 
the  number  of  notifications  of  enteric  fever  in  each  wan, 
and  the  percentage  of  these  to  the  total  number  of  notifict- 
tions,  together  with  the  number  of  noti^cations  in  excen 
of  one  per  bouse,  and  the  total  number  of  houses  invaded, 
the  percentage  of  the  houses  invaded  to  the  total  Dumber  of 
houses  in  each  ward,  and  the  proportion  of  houses  to  each 
invaded  hoi 
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appears  from  this  table  that   there   was  irregularity  of    app.  A,Ko.a 
ence   of  the  fever  in   the  several   wards  of  the   City  of  EnteficFerer 
3ln ;    those  most  severely  affected  having  been  the  tark  st  i^ioota ;  by 
Witham  wards,  while  the  Minster  and  Carholme  wards 
red  least. 

e  succeeding  table  (Table  YIII.)  shows  for  the  City  of 
^In  (similar  facts  are  not  obtainable  for  Bracebridge  Urban 
•ict  and  New  Boultham)  the  incidence  of  the  fever  in 
ion  with  age  and  sex,  as  regards  both  attacks  and  deaths, 
also  the  corresponding  attack  and  death-rates  per  1,000 
ins  living  of  each  age  group. 

E  VIII. — Showing  for  the  City  of  Lincoln  the  number  of 
attacks  bv  and  deaths  from  enteric  fever  at  all  ages,  and 
in  several  .age  groups,  and  the  corresponding  attack  and 
ieath-rate  in  both  sexes  from  27th  November,  1904,  to 
5th  May,  1906. 
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is  table  shows  that  at  all  ages,  and  for  each  age  group, 
s  suffered  a  greater  incidence  of  attack  than  dioT  females, 
ihat  the  fatal  incidence  on  males  was  likewise  greater  than 
tmales,  except  in  the  age  gronp  25-35  years. 

appears  also  that  there  was  special  incidence  of  attack 
hfldren  and  young  adults,  those  in  the  age  group  10-15 
J  being  the  greatest  sufferers.  The  death-rate,  however, 
bighest  among  persons  between  the  ages  of  15-35  years. 

the  next  table  is  set  out  the  case  mortality  of  the  enteric 
r  in  the  various  age  groups. 


J 
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Ln.A,NaS,  Tablk   IX. — Showing   for  the   City   of  Lincoln  between  I^^ J 

DtaiioPeTer  November,  1904,  and  fith  Hay,  1905,  the_ number  dI peii^'T ^ 

'^o^i^T  atlackod  by  ami  the  deaths  from  enteric  fever,  at  ceit*"  1 

''  age  groups,  and  the  case  mortality,  at  each  of  these  ^'l 

I  periods. 
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1,008 
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Thia  table  shows  that  with  increabing  age  the  liability  to  i 
fatal  termination  to  the  illne;<s  became  progressively  greater. 

The  following  table  (Table  X.)  shows  the  number  of  hoBfes 
in  the  City  of  Lincoln  invaded  by  enteric  fever;  and  Ae 
number  of  houseii  in  which  more  than  one  case  of  the  tmt 
occurred,  with  the  house- invasion  rate. 


Tablk  X. — Showing  for  the  Uify  of  Lincoln  the  number  ol 
houses  invaded  by  enteric  fever  between  27th  Tfovembei. 
1904,  and  6th  Uay,  1906,  and  the  number  of  bosset  is 
which  more  than  one  rase  of  the  fever  occun-ed ;  togetha 
with  the  rate  of  invasion  on  the  houses  in  the  whole  of 
the  City,  and  the  percentage  in  each  instance  of  the  invaded 
houses  having  one  and  having  more  than  one  case  of  tke 
fever. 
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The  cases  oocurnng  in  Public  Institutions  are  not  included 
in  the  above  figures. 

These  figures  show  that  in  all  li'^J  per  cent,  of  the  private 
dwelling  houses  in  the  City  sufEered  invasion  by  enteric  fever, 
and  that  of  the  houses  invaded  as  many  as  86  per  cent,  had  not 
more  than  a  single  case  of  fever. 

*  One  or  tb«w  CMM  WM  notified  »ner  Kb  U»y,  1S06. 
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-the  cases  that  occurred  in  private  houses  about  38*1  per    app.^No.h. 

T^ere  removed  to  hospital ;  tnese  cases  were  removed  from  Bnterio  Kover 
per  cent,  of  the  invaded  houses.    In  houses  where  more  f^^^jj,"  •  ^^ 

one   case   occurred   the  first   case  notified   was  removed 
>'7  per  cent. 

otiitful  eases  of  Fever,  Type  of  Fever.  PrevalerU 
uenza, — In  a  very  large  percentage  of  the  enteric  fever 
s  notified,  the  diagnosis  was  confirmed  by  Widal's  reaction. 
>ne  tyx>e  of  case,  of  which  there  were  a  good  many,  though 
the  initial  si^s  and  symptoms  of  enteric  fever  had  been 
sent,  *the  patient  appearea  to  be  convalescing  favourably 
ards  the  tenth  day  of  his  attack ;  nevertheless,  in  the  third 
1^  haemorrhage  from  the  bowel  occurred.  Bleeding  from 
intestines  was,  indeed,  fairly  common  among  the  patients, 
I  many  severe  cases  occurred. 

^t  the  time  of  the  outbreak  of  enteric  fever,  an  epidemic  of 
^enza  prevailed  in  the  City,^  with  the  result  that  in  many 
Bs  there  was  difficulty  in  distinguishing  between  the  two 
>ases.  ^  But  of  the  patients  taken  into  hospitals  the  course 
the  disease  showed  that  very  few  mistakes  had  been  made 
diagnosis.  In  March  and  Aprfl,  1905,  several  notifications 
enteric  fever  were  reeeiTed  of  patients  who  for  some  weeks 
^viously  had  been  under  treatment  for  influenza,  and  who 
reared  to  have  developed  enteric  fever  whilst  convalesdng 
m  influenza. 

Dhe  epidemic  of  enteric  fever  broke  out  during  the  Chri.ftina» 
ool  holidays,  hence  it  happened  that  children  reluming  fnym 
icoln  to  boarding  schools  in  different  part4  «yf  the  cfmntry 
reloped  the  disease  after  their  return  to  «^hooK  Alv#  in 
eral  instances  persons  fnim  Lincoln  fell  sick  of  th^  f^r^  in 
ndon  and  other  places.  Enteric  fever  wa.<«  al.v>  intr<j«in/:4»4 
:o  the  Welton  Sural  District,  which  adjoJAA  Lii^r/>In,  i/y 
rvants  sent  to  their  homes  when  they  feR  ill  in  Lin^yJn  ^n^l 
fore  the  nature  of  their  aihnciit  was  known ;  t;h«T4»  w»^  r^o 
read  of  the  disease  in  this  distmi. 


awi  Sew  BfmUkam, 


CUy  of  Lincoln, — The  saudtary  ^hxiiniMrxr^iti^  eA  riv^t  i^^,-^  U 
iiried  on  by  the  City  Cotnwil  a<»tiinr  *^  »  SA-nlfA.-y  A^v^'AAf  ,^/ 
His  work  is  apportioned  to  Commitniwt,  ^f  wli>h  *:rt^»«t^  if^iflis^^- 
itly  concemM^  adminiferanfWj,  with  •hi:*  '-♦nrKr^r^.r  \4 ^t^'^^fi^ 
Jver  were  the  Health  Co«mi!rr*»f*,  tlu*  ^xt^t  ^>,?ttm."^''>^  ^^A  • 
pecial  Committee for^«ij  <fnrrnwr 'lu* ^t>TVUw;^ .  -v.^H  *rt^  }tvy/f 
'  Chairman,  to  deal  wizh  ih^,  (Vi^tinn  ^^  *Iia  Ti-^A-t*  t^vf/yr/  ^h 
i«  town. 

There  are  no  ^fXmmAT  in  ^;h**  •\r/i-iTit»r;»  *¥«>i/*n^4rt/iA  ^^  ^^h 
51JI,  in  Lincoln.  From  nimii  'a  *iTn<»  '  ju*  ^\-a  w#*#  ^A  "^sa 
Housing  of  the  Woritinif  CUs<w^  A4^^  '  -S'-*-^  v»i*rt  yy  ,<.  U/*^i* 

^^. insanitary  hovses  t^Sn»^  '^•?*';  '****'*  ^^''*  ^'*'*'^  y  ♦'^'*'1  -a  t 
unitary  condition.  -1>iwti  a:".  *  ft^r  "rt**  .n-v^  y.i-^'-'-  "ts^  ho*^-^* 
^T«  of  comparatiTelj  ]«iwitr  «si»!riiut :  "it^m  x^^  »^m^,^  i^^ksu  ^4 
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App.  A,  Na  &  small  houses  newly  bailt,  to  accommodate  the  artinn  AJ 
BoteiioFeTer  Though  some  of  the  houses  of  the  poorer  classes,  eapeilB 
at  Linooiii;  by  those  on  the  banks  of  the  river,  are  old  and  often  dilapiUH 
Dr.Reeoe.         ^j^^  their  interiors  dirty,  such  houses  are  the  exception  uIm 

the  rule.  The  town  nas  a  distinctly  clean  aT^peaiancc,4H 
streets  are  well  scavenged,  and  the  houses  well  kept  mI 
number  of  houses  built  appears  to  keep  pace  with  the  demaii] 
for  dwellings,  and  overcrowding  of  persons  in  houses  esrii 
to  a  small  extent  only.  Mv 

Pigs  are  kept  in  considerable  number,  and  often  in^insautailH  ^ 
surroundings  in  the  City;  and  with  the  growth  of  tke  C^B^ 
certain  small  farmhouses,  with  their  improperly  drained  faai*v~^ 
yards  and  cowsheds,  have  become  surrounaed  oy  extensmtil 
the  building  operations.  Some  of  these  cowsheds  are  defeotm  ■ 
in  drainage,  ventilation,  and  cleanliness,  and  there  are  slangUs  ■ 
houses  and  common  lodging  houses  in  need  of  attention  at  ik  ■ 
hands  of  the  Sanitary  Authority.  There  is,  however,  an  esair  I 
lent  public  abattoir,  and  two  of  the  common  lodffinff  hom  I 
are  far  superior,  and  one  especially  so,  to  many  to  be  found  ii  I 
large  towns.  I 

Bracebridge  Urban  District. — The  houses  in  this  district  Imt  1 
been  built  at  different  periods.     There  are  houses  which  tn  ] 
old,  damp,   and  somewhat  dilapidated,   short  streets  of  eott-  I 
paratively  modern  houses,  and  similar  streets  of  houses  qiih  1 
recently  erected.       It  really  is  a  district  in  which  there  Mi 
old  houses  which  have  become,  as  it  were  absorbed  by  extenoiil 
of  building  in  comparatively  recent'  years,  and  it  constitulei  | 
rather  less  a  suburb  than  a  portion  of  the  City  of  Lincdh. 
Taken  as  a  whole  the  sanitary  condition  of  the  district,  thongl 
it  cannot  be  described  as  bad,  nevertheless  leaves  the  impres- 
sion that  it  compares  somewhat  unfavourably  with  Lincoli* 
principally  on  account  of  the  existence  of  nuisances  in  greater 
proportion. 

New  BouUhaniy  on  the  other  hand,  contains  few  if  any  oli 
houses.  It  is  largely  occupied  by  certain  manufactories;  and 
the  artizans  and  workmen  employed  in  these  factories  live  in 
comparatively  modem  dwellings  in  the  vicinity  of  the  works. 
Such  nuisances  as  exist  are  mainly  due  to  the  erection  in  the 
rear  of  out-houses  for  live  stock  ana  to  other  unwholesome  con- 
ditions familiar  in  districts  inhabited  by  the  working  classes. 


Brief  description  of  the  Water  Supply,  Sewerage^  House  Drain- 
age and  Disposal  of  Excrement  in  the  area  invaded  by 
Enteric  Fever. 

Waier  Supply. — The  Corporation  of  Lincoln  are  the  pro- 
prietors of  the  waterworks. 

The  water  supply  is  derived  partly  from  the  land  drains 
which  receive  surface  water  from  a  large  tract  of  agricidtural 
country,  partly  from  water  which  collects  in  old  extensive  exca- 
vations for  sand,  and  partly  from  water  taken  from  the  River 
Witham  above  the  point  where  this  stream  reaches  the  City. 


^^\ie  watei  is  subjected  to  filtration  through  sand  before  being    app.  a,  Nc 
^^T*   to  the  consumers.       It  is  pumped  through  rising  mains,   EnterioFei 
Wbfc^^^  serve   also    as    distributing    mains,    to    two    reservoirs  at  Linooin ; 
-Q^^ted  on  high  ground  on  opposite  sides  of  the  City;   from  ^^^^^^^ 
^^  reservoirs,   which   between  them  hold  roughly  one  day's 
^^"pply,  the  water  gravitates  to  the  town  and  district   when 
^^^ping  ceases,  or  when  the  demand  for  water  exceeds  the 
H^antity  pumped  from  the  waterworks. 

>w^^^The  Lincoln  water  mains  extend  into  the  Bracebridge  Urban 
"Uigtrict,  and  into  New  Boultham,  and,  with  the  exception  of  a 
^"©w  scattered  houses  on  the  outskirts  which  obtain  their  water 
^rom  local  wells,  the  water  from  the  Lincoln  Corporation  Water- 
'Works  constitutes  the  supply  of  these  places.  It  is  also  sup- 
tilied  to  the  Bracebridge  Lunatic  Asylum  and  to  25  private 
residences  in  the  Branston  Rural  District  outside  the  area  of 
2iew  Boultham. 

A  full  account  of  the  water  supply  is  given  in  Appendix  I.* 

The  Seweraae  System. — The  City  of  Lincoln  is  sewered  prac- 
tically throughout  its  inhabited  area.  The  branch  sewers  join 
up  to  two  main  sewers,  which  in  turn  are  connected  witn  a 
large  tank,  from  which  the  sewage  is  raised  by  pumping  to  the 
seiBvage  farm  on  the  outskirts  of  the  City.  After  treatment  at 
the  sewage  farm,  the  sewage  effluent  is  discharged  into  the 
Sincil  Dyke,  which  opens  to  the  River  Witham  some  miles 
telow  the  City.  To  this  sewerage  system  are  connected  the 
aeiTvers  of  the  Bracebridge  Urban  District  and  of  New  Boul- 
tliain.  All  the  houses  m  New  Boultham  and  90  per  cent,  of 
those  in  Bracebridge  are  drained  to  sewers  that  connect  with 
those  of  Lincoln.  The  sewers  in  the  two  last-mentioned  areas, 
as  well  as  in  Lincoln,  are  for  the  most  part  ventilated  by 
road  gratings,  but  in  the  central  part  of  the  Citv  ventilating 
shafts  have  Deen  substituted.  Certain  sewers  arc  flushed  auto- 
matically, others  are  flushed  with  water  from  carts.  In  certain 
parts  the  rain  water  and  road  washings  are  dealt  with  bjr  a 
separate  system  of  sewers,  which  discharge  into  the  River 
'V^tham. 

Hoitse  Drainage,  Disposal  of  Excrement  and  Refuse, — In 
Lincoln,  Bracebridge,  and  New  Boultham,  houses  generally 
drain  to  glazed  earthenware  socketed  pipes;  ventilation  of 
house  drains  and  disconnection  of  houses  from  sewers  are  com- 
monly satisfactory,  save  that  where  outdoor  water-closets  exist, 
disconnection  from  the  sewer  is,  as  a  rule,  dependent  on  one 
trap-  Lincoln  is  mainly  a  water-closet  town,  and  most  of  the 
water-closets  are  situated  outside  the  houses.  In  Bracebridge, 
on  the  other  hand,  some  two-thirds  of  the  houses  are  served  by 
vault  privies,  while  in  New  Boultham  about  60  per  cent,  have 
water-closets. 

A  detailed  description  of  the  sewerage,  house  drainage,  and 
methods  of  disposal  and  removal  of  excrement  and  refuse  U  ■ 
given  in  Appendix  II. 


m  water  rappiy  dm  not  m  toe  past  oeen  connaerea  saiisiaciory. 
■Huiv-Q^  aMociated  with  it  have  from  time  to  time  been  brought  to  the  x 
i^opocil  by  the  Local  Ooremm^t  poard.   See  eepecially  pp.  US  and  114, 


Bnteric  Ferer 
al  Ltnooln ;  by 
Dr.  Be«oe. 
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ArP.A,Kaa.  ^AUSATIOir  OF  THE  FeYER. 

In  endeavouring  to  account  for  the  origin  and  si 
fever  which,  in  epidemic  form,  invaded  the  City  of  J 
Bracebridge  Urban  District,  and  New  Bonltham,  in 
stances  that  have  been  described,  no  agency  can  be 
affording  a  satisfactory  explanation  unless  it  be  coi 
three  invaded  areas,  and  of  a  sort  capable  of  dissem 
malady  in  a  fashion  not  inconsistent  with  the  facts 

Regarded  from  this  point  of  view,  unwholesonM 
of  individual  dwellings  and  their  surroundings  s 
missed  from  consideration  as  not  conceivably  serving 
for  more  than  a  fractional  portion  of  the  epidemi 
with  particular  methods  of  excrement  disposal, 
]  which,  however,  there  is,  it  may  be  noted,  materia 

in  the  three  areas  involved. 

There  remain  for  consideration,  amon^  the  a^r 
monly  regarded  as  apt  to  be  associated,  in  causat 
with  prevalence  of  enteric  fever,  milk,  sewerage  ai 
and  water  supply. 

Mi/k. — In  this  instance,  the  investigations  m 
view  to  ascertaining  whether  milk  had  been  the 
transmission  of  the  fever,  lent  no  support  to  such  i 
was  found  that  the  first  48  cases  of  the  disease  d 
milk  supply  from  no  fewer  than  32  different  s< 
throughout  the  whole  course  of  the  epidemic,  the 
fained  in  relation  with  this  question  failed  to  sugrgc 
played  a  part  as  a  distributor  of  the  infection, 
Lincoln,  Bracebridge,  or  New  Boultham. 

Sewerage  and  Drainage. — As  has  been  stated,  oi 
sewers  serves  Lincoln,  New  Boultham,  and  the  gr 
of  houses  in  the  Bracebridge  Urban  District;    a: 
ditions  of  house  drainage  are  much  the  same  in 
then  there  is  an  agency,  common  to  the  three  in 
which  is  presumed  to  be  a  possible  means  of  dist 
infection    of  enteric    fever.       But    if   the   fever   ! 
instance  spread  by  such  a  channel,  there  would,  it 
ably  be  contended,  have  occurred  very  special  inci 
disease  on  houses  to  the  interiors  of  which  sewer-a 
reason  of  defective  sanitary  fittings,  gain  access, 
the  first  25  houses  invaded,  however,  the  interior  w 
disconnected*   from    the    house   drains,  nor,    mor 
sewer-air  have  gained  access  to  the   interior   of 
houses  bv  means  of  dpfprtivp  soil  ninfts.  inasTnuch 
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The  watei  is  subjected  to  filtr;itioii  tlirough  sand  before  being 
sent  to  tlie  consumers.       It  is  pumped  through  rising  mains,   j 
which    serve   also    as    distributing    mains,    to    two    reservoirB  i 
situated  on  high  ground  on  opposite  sides  of  the  City;   from  ' 
iho  reservoirs,   which   between   thrm   hold   roughly  one   day's 
supply,   the  water  gravitates  to  the   town  and   district   when 
pumping  ceases,  or  when  the  demand  for  water  exceeds  the 
(luantity  pumped  from  the  waterworks. 

The  Lincoln  water  mains  extend  into  the  Bracebridge  Urban 
District,  and  into  New  Boultham,  and,  with  the  exception  of  a 
few  scattered  houses  on  the  outskirts  which  obtain  their  water 
from  local  wells,  the  water  from  the  Lincoln  Corporation  Water- 
works constitutes  the  supply  of  these  places.  It  is  also  sup- 
plied to  the  Bracebridge  Lunatic  Asylum  and  to  25  private 
residences  in  the  Branston  Rural  District  outside  the  area  of 
New  Boultham. 
A  full  account  of  the  water  supply  is  given  in  Appendix  I,* 
The  Sevierage  System. — The  City  of  Lincoln  is  sewered  prac- 
tically throughout  its  inhabited  area.  The  branch  sewers  join 
up  to  two  main  sewers,  which  in  turn  are  connected  with  a 
large  tank,  from  which  the  sewage  is  raised  by  pumping  to  the 
sewage  farm  on  the  outskirts  of  the  Cit.y,  After  treatment  at 
the  sewaee  farm,  the  sewage  efHuent  is  discharged  into  the 
Sincil  Dyke,  which  opens  to  the  Eiver  Witham  some  miles 
lielow  the  City.  To  this  sewerage  system  are  connected  the 
sewers  of  the  Bracebridge  Urban  District  and  of  New  Boul- 
tham. All  the  houses  in  New  Boultham  and  90  per  cent,  of 
those  in  Bracebridge  are  drainetl  to  sewers  that  connect  with 
those  of  Lincoln.  The  sewers  in  the  two  last-mentioned  areas, 
US  well  as  in  Lincoln,  are  for  the  most  part  ventilated  by 
road  gratings,  but  in  the  central  part  of  the  City  ventilating 
shafts  have  been  substituted.  Certain  sewers  are  flushed  auto- 
matically, others  are  flushed  with  water  from  carts.  In  certain 
parts  the  rain  water  and  road  washings  are  dealt  with  b^  a 
separate  system  of  sewers,  which  discharge  into  the  River 
Witham. 

Houte  Drainage,  Ditposnl  of  Excrement  and  Refuse. — In 
Lincoln,  Bracebridge,  and  New  Boultham,  houses  generally 
drain  to  glazed  earthenware  socketed  pipes;  ventilation  of 
house  drains  and  disconnection  of  houses  from  sewers  are  com- 
monly satisfactory,  save  that  where  outdoor  water-closets  exist, 
disconnection  from  the  sewer  is,  as  a  rule,  dependent  on  one 
trap.  Lincoln  is  mainly  a  water-closet  town,  and  most  of  the 
water-closets  are  situated  outside  the  houses.  In  Bracebridge, 
On  the  other  hand,  some  two-thirds  of  the  houses  are  served  by 
vault  privies,  while  in  New  Boultham  about  60  per  cent,  have 
water-closets. 

A  detailed  description  of  the  sewerage,  house  drainage,  and 
methods  of  disposal   and  removal  of  excrement  and  refuse  li  ■ 
given  in  Appendix  II. 

■  Tkli  inter  supply  hns  not  In  the  pHut  heon  onn'ldotetl  sal Isf actor y.  nnd  Iho  olronm- 
nura  uiociated  irlth  tt  have  itata  time  to  time  been  brciuiiht  to  thn  notice  of  tbe  City 
OepBcU  b7  tlM  Local  Government  Board.   Sie  oapsclany  iiii.  113  and  IH. 
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APP.A.Na8.  Causation  of  the  Fevee. 

Enteric  Fever        In  endeavouring  to  account  for  the  origin  and  spread  o£  the 
Dr.  Beeo^ '  ^^  fever  which,  in  epidemic  form,  invaded  the  City  of  Lincoln,  the 

Bracebridge  Urban  District,  and  New  Boultham,  in  the  circum- 
stances that  have  been  described,  no  agency  can  be  regarded  as 
affording  a  satisfactory  explanation  unless  it  be  conunon  to  the 
three  invaded  areas,  and  of  a  sort  capable  of  disseminating  the 
malady  in  a  fashion  not  inconsistent  with  the  facts  observed. 

Regarded  from  this  point  of  view,  unwholesome  conditions 
of  individual  dwellings  and  their  surroundings  may  be  dis- 
missed from  consideration  as  not  conceivably  serving  to  account 
for  more  than  a  fractional  portion  of  the  epidemic.  So  also 
with  particular  methods  of  excrement  disposal,  regarding 
which,  however,  there  is,  it  may  be  noted,  material  difference 
in  the  three  areas  involved. 

There  remain  for  consideration,  amon^  the  agencies  com- 
monly regarded  as  apt  to  be  associated,  in  causative  fashion, 
with  prevalence  of  enteric  fever,  milk,  sewerage  and  drainage, 
and  water  supply. 

Milk. — In  this  instance,  the  investigations  made  with  a 
view  to  ascertaining  whether  milk  had  been  the  vehicle  of 
transmission  of  the  fever,  lent  no  support  to  such  a  thesis.  It 
was  found  that  the  first  48  cases  of  the  disease  derived  their 
milk  supply  from  no  fewer  than  32  different  sources;  and 
throughout  the  whole  course  of  the  epidemic,  the  facts  asce^ 
tainea  in  relation  with  this  question  failed  to  suggest  that  milk 

Elayed  a  part  as  a  distributor  of  the  infection,  whether  in 
lincoln,  Bracebridge,  or  New  Boultham. 
Sewerage  and  Drainage. — As  has  been  stated,  one  system  of 
sewers  serves  Lincoln,  New  Boultham,  and  the  great  majority 
of  houses  in  the  Bracebridge  Urban  District;  and  the  con- 
ditions of  house  drainage  are  much  the  same  in  each.  Here 
then  there  is  an  agency,  common  to  the  three  invaded  areas, 
which  is  presumed  to  be  a  possible  means  of  distributing  tiie 
infection  of  enteric  fever.  But  if  the  fever  had  in  tkis 
instance  spread  by  such  a  channel,  there  would,  it  may  reason- 
ably be  contended,  have  occurred  very  special  incidence  of  the 
disease  on  houses  to  the  interiors  of  which  sewer-air  could,  \sf 
reason  of  defective  sanitary  fittings,  gain  access.  In  each  (J 
the  first  25  houses  invaded,  however,  the  interior  was  efficiently 
disconnected*  from  the  house  drains,  nor,  moreover,  could 
sewer-air  have  gained  access  to  the  interior  of  21  of  these 
houses  by  means  of  defective  soil  pipes,  inasmuch  as  they  were 
not  provided  with  indoor  water-closets.  Indeed,  out  of  a  total 
of  834  invaded  houses,  in  regard  of  which  information  of  this 
sort  is  available,  only  73  had  indoor  water-closets.  Again, 
had  sewers  played  an  important  part  in  causation  of  tke 
epidemic,  it  is  to  be  anticipated  that  there  would  have 
occurred  special  incidence  of  the  fever  in  relation  with  a 
particular  sewer  or  line  of  sewers,  more  especially  in  the 
early  stages  of  the  outbreak.  But,  as  matter  of  fact, 
no  such  special  incidence  was  observed.      The  first  25  cases 
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ms  in  the  Asylum  at  ages  at  which  enteric  fever  is  most    app.  a,  No.  8. 
e  to  occur  is  well  below  the  average,  and  also  that  the  water  Enteric  Fever 
umed  in   this   institution  is   stated  to  have   been  boiled  5)*,^2^°*^^ 
re  use  at  an  early  stage  of  the  outbreak,  viz.,  on  and  after 
23rd  January.     In  addition  to  the  foregoing,  four  other 
}  of  fever  are  known  to  have  occurred  in  the  Branston 
il  District  outside  New  Boultham.     None  of  these  persons 
led  in  houses  furnished  with  the  Lincoln  water,  but  three 
lem  were  frequent  visitors  to  Lincoln^  and  are  known  to 
drunk  unboiled  water  there.     The  fourth  is  stated  to  have 
k  tea  only  when  in  Lincoln. 

appears,  therefore,  that  not  only  was  the  fever  prevalent 
ighout  the  three  populous  areas  almost  wholly  served  bv 

gublic  water  supply,  but  also  that  it  was  associated  with 
stribution  of  this  supply  outside  these  areas,  although,  it 
le,  in  but  small  amount  in  a  sparse  population.  This  fact, 
the  manner  of  inception  and  progress  of  the  outbreak, 
\dj  described,  afford  ground  for  presumption  that  the  pub- 
'ater  supply  of  the  Corporation  of  Lincoln  was  concerned 
e  dissemination  of  the  fever.  Question  arises,  accordingly, 
her  the  circumstances  of  this  supply  were  such  as  would 
'est  its  liability  either  to  direct  infection  with  the  specific 
e^gium  of  enteric  fever  or  to  pollution  of  a  sort  commonly 
dated  with  such  specific  infection.  In  Appendix  I.  to 
ElexK)rt  a  detailed  description  of  the  sources  of  the  Lincoln 
ly  is  given;  and  it  appears  from  this  account  that  at 
ral  points  washings  from  manured  ground,  farmyard 
lage,  domestic  sewage,  and  other  polluting  matters  can 

access  to  the  supply.  It  appears,  also,  that  heavy  rains 
ikely  to  lead  to  increased  danger  of  pollution  of  the  supply 
le  above  ways,  and  that,  as  matter  of  fact,  such  rains 
rred  in  December,  1904,  and  January,  1905.     Study  of  the 

given  on  pages  107  and  108  of  Appendix  I.  indicates 
ionship  between  rainfall  in  these  months  and  subsequent 
rrenoes  of  fever  in  the  invaded  areas.  Moreover,  it  would 
I  that  the  amount  of  "  purification  "  of  the  water  likely 
I  afforded  by  the  inadequate  and  irregular  filtering  arrange- 
ts  shown  to  have  existed  at  the  waterworks  was  probably 
further  diminished  by  occurrences  of  frost  during  the  two 
khs  in  question. 

is,  indeed,  rendered  abundantly  clear  by  the  particulars 
a  in  Appendix  I.,  that  this  public  water  supply  has  been 
e  to  pollution  of  a  sort  involving  serious  ^nger  of  its 
simination  with  the  infective  material  of  enteric  fever. 
J,  heavj'  rains  could  greatly  increase  the  amount  of  this 
ition  and  its  accompanying  danger,  while  at  the  same 
diminishing  such  protection  to  the  consumer  of  the  water 
ay  be  looked  for  from  the  filters  at  the  waterworks.  And, 
ler,  it  is  seen  that  such  rains  did,  in  fact,  occur  imme- 
jly  antecedent  to  the  outburst  of  the  fever. 

arch  was  made  for  the  bacillus  typhosus,  the  specific 
o-organism  of  enteric  fever,  in  the  water  of  the  public 
ly ;  and,  from  a  sample  taken  from  one  of  the  sources  of 
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is  supply  on  February  1st,  a  micro  •organism  was  i 
iierTTrever  w'Lich  resembled  the  bacillus  typhosus  in  all  essential  respectB. 
VtSlSi'''''^  A  similar  micro-orgariism,  which  was  regarded  as  possibly 
being  the  bacillus  typhosus  somewhat  altered  in  character  by 
suiourn  in  the  water,  was  isolated  from  a  sample  of  sediment 
taken  from  the  "pure-water  tank''  which  receives  the  water 
after  filtration,  at  the  waterworks  on  February  11th, 

Review  of  the  foregoing  facts  and  considerations  may  reason- 
ably be  held  to  justify  iirference  that  the  fever  which  affected 
ihe  City  of  Lincoln,  the  Bracebridge  Urban  District,  and  New 
Boultham,  owed  its  origin  to  specific  pollution  of  the  public 
water  supply  shared  in  common  by  these  places;  and  that  ibis 
supply  was  the  medium  whereby  the  infection  was  transmitted 
in  ihe  large  majority  of  the  cases  during  the  epidemic  which 
ensued.  But,  however  strongly  the  evidence  available  may  sup- 
port this  thesis,  it  cannot  he  regarded  as  excluding  the  view  that 
a  proportion  of  the  cases  is  not  to  be  accounted  for  in  this  way. 
For  reference  to  page  111  of  Appendix  I.  shows  that  chemical 
treatment  of  the  public  water  supply,  with  a  view  to  destruction 
of  infective  material  it  might  contain,  was  commenced  on  the 
11th  February,  and  had  so  far  progressed  in  days  following 
as  to  afford  ground  for  presumption  that  this  water  was  no 
longer  a  vehicle  of  infection  by  the  23nd  February.  If  due 
allowance  l)e  made  for  incubation  and  notification  of  the  fever, 
it  would  follow,  on  this  presumption,  that  cases  notified  after 
the  15th  March  would  not  be  referable  to  infection  conveyed 
by  the  public  water  supply.  From  the  16th  March  to  the 
fith  May,  however,  177  cases  of  enteric  fever  are  known  to 
have  occurred.  Of  the.se,  156  occurred  in  private  houses,  and 
21  in  public  institutions.  As  regards  the  156  resident  in 
private  houses,  there  had,  in  74  instances,  either  been  an  ante- 
cedent case  of  the  disease  in  the  house  or  the  person  attacked 
^_  had  been  exposed  to  infection  by  nursing  the  sick.     As  regards 

^^^L  '"the  remaining  82  explanation  of  thii^  sort  was  not  forthcoming, 

^^^H  and  the  source  of  their  infection  could  not  definitely  be  traced. 

^^^F  They  were  distributed  throughout  the  invaded  areas,  and  in 

^^^^  few  instances  only  were  the  houses  in  which  they  resided  dis- 

W  covered   to   be   in  defective   sanitary  condition.        A    similar 

I  persistence  of   enteric  fever,  after   an   implicated  water   had 

^^^^  ceased  to  be  considered  operative  in  causing  enteric  fever,  was 

^^^H  observed  in   the  Maidstone  epidemic  of  1S97.     In  Maidstone, 

^^^H  this  continuance  of  fever  was  referred  in  part  indirect  infection 

^^^V  from  previous  cases,  in  part  to  infection  of  the  soil  by  the 

^^^^  micro-organism    of    enteric   fever    conveyed    thither  through 

W  leaky  drains  and  sewers  or  in  other  fashion  easy  of  comprehen- 

I  sion.     Like  explanation  may  be  entertained  of  the  persistence 

I  of  the  fever  in  this  instance." 
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Of  the  21  cases  of  enteric  fever  in  public  institutions  after    Apt.  a.  No.fi. 
the  15th  March,  18  occurred  in  the  workhouse,  which  has  a   EDtericl-ever 
population  of  some  280  persons.       These  cases  were  notified  |f,^^'^y 
between  the  dates  of  1st  April  and  6th  May,  and  seem  to  have 
been  referable  either  to  direct  infection  from  person  to  person, 
or  to  the  consumption  of  water  from  a  well  within  the  work- 
house grounds.     This  well  was  resorted  to  on  the  18th  Feb- 
ruary, the  date  on  which  the  use  of  the  public  water  supply 
was   ordered   to  be   discontinued.     The  circumstances  of   the 
workhouse  well  were  such  as  to  render  its  water  liable  to  risk 
of  dangerous  pollution ;  it  is  not,  however,  clear  in  what  way 
specific  contamination  of  the  water  can  have  occurred. 

Before  closing  this  Report,  I  welcome  the  opportunity  of 
expressing  my  appreciation  of,  and  mv  thanks  for,  the  un- 
varying courtesy  and  assistance  which  I  experienced  from  the 
members  of  the  Corporation  of  Lincoln,  theiV  officers,  and  from 
many  private  persons.  Nor  can  I  omit  a  reference  to  the 
excellence  of  the  work  done  in  Lincoln  during  the  epidemic. 
Whatever  may  have  been  the  sins  of  commission  or  omission 
of  their  predecessors,  the  Corporation,  ably  supported  by  their 
officers  and  by  the  citizens,  in  the  hour  of  trial  did  their  duty 
and  dealt  with  the  varying  circumstances  of  the  epidemic  in 
a  resolute,  prompt,  and  efficient  manner. 
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X!se  imponzuiiiig  nLmiuii.  tht  Hmholae  LdkB  At  SkeUingthoKpe,  sane  fcvt 
froin  Liiiix}in.  of  irregolar  ihape  aiki  depth,  hat  aa  ftroB  of  23  acres  tad  n 
esdmaced  «coc3g«  capadsj  of  JvX'XW.OiX}  gaOoBak  It  was  coutnieted  bj  excsnft- 
ia^  ia  a  nasonl  >l«praBii3a  or  jbaLL  raUej  and  hwiMing-  an  eB&bankmait  Tb 
'!crri».*e  ruerroir  at  Wescgace  in  the  Qtj.  cIok  to  the  rathediml,  is  an  iineoiewd 
naerroir  hATing  an  arenipe  LengtiL  of  lO  feet*  width  !M  feet,  depth  8  Udk, 
area  U..>o2  ^qoare  f<«!t»  and  a  cabic  rapacrtr  of  13-1^416  feet,  the  atorage  oaptdty 
beijn^  esdmaced  as  aboct  77T.0«>J  ^aUoaa.  The  prnping  engine  and  thstvo 
flzer  bei»  were  placed  ac  Booltham.  on  the  bank  of  the  RiTer  Witfaam  oppoate 
Lincoln,  ac  a  poins  wner«  the  Catchwa&er  Drain  opens  into,  and  the  Sindl  I)jto 
leaTe;.  chid  stream.  The  &lter  beds  received  water  from  the  WMfKolat 
Be<erToir  by  rrari^iacion.  Each  bed  was  63  tat  kng  and  41*5  feet  wide,  the 
area  bein^  for  eihrh  bed  2;sS  square  yank,  or  a  total  ol  573  aqnaro  jardL  The 
sonro?  of  the  wacer  dowing  into  the  Hartsholme  Beserroir  is  stated  to  be  fmi 
sand  and  grarel  nn<ierljing  moorland. 


Thi^  snpplv  to  the  Citj.  which  was  a  constant  eerrioeit  commenoed  on  SStii 
March.  1?4?.  at  a  time  when  chu  popnhicion  was  estimated  at  17,000  r^mt^f^  B 
was  calcnlateii  that  ^.'yjXfJ  inhabitants  ooold  be  dailj  supplied  with  20  galkm  of 
water  per  head. 

Under  the   Lincoln   Waterworks  Act,  1871.  the  Corporation  pozohased  tbi 

Waterworks. 

With  the  increase  of  the  popnUtion  (shown  in  TkUe  U.)  additional  wodi 
were  required.  In  1>75  a  second  aerrice  reserroir  was  otmstmcted  on  the  Gro0 
Clifif  Bill  in  the  Branston  Baral  District.  This  is  an  nncoTered  reserroir  haTing 
a  mean  length  of  220  feet,  width  12<)  feet,  depth  10  feet,  an  area  of  S6,400  aqnsn 
feet,  and  capacity  of  2^,000  cubic  feet,  and  cwtimatfd  storage  capacity  of 
lSo*>,(»*)  gallons. 

In  March,  1.SS2.  two  impounding  reserroirs  were  added.  Theae  are  aitnated  on 
the  west  and  east  side  of  the  Midland  Bail  way  line  at  Booltham,  abont  ens  mill 
south-west  from  the  pumping  station,  and  are  excarationa  from  which  SMid  bai 
been  dug.  They  are  known  as  the  Biidland  and  Boultham  Ballast  Pits  or  Hoki. 
The  water  from  these  ballast  holes  passes  by  gravitation  direct  to  the  filter  beds 
at  the  pumping  station.  The  Midland  Ballast  Pit  has  an  aTcrage  length  of 
616  yards,  width  88  yards,  depth  6  feet,  area  11^  acres,  and  an  estimated  storage 
capacity  of  16,(JO<),OlO  gallons.  The  Boultham  Ballast  Pit  has  an  aTerage  length 
of  242  yards,  width  1 10  yards,  depth  7  feet,  area  04  acres,  and  an  estimated  storage 
capacity  of  9,000,000  gallons. 

Prior  to  1885  the  pumping  power  was  1,080,000  gallons  per  day ;  in  that  year 
another  engine  was  added,  capable  of  pumping  1,300,000  gallons  per  day,  as  the 
old  engine,  made  in  1836,  pumping  460,(XK)  gallons  a  day,  could  not  be  relied  on 
for  regular  work. 

In  1866  a  filter  bed,  having  an  area  of  330  square  yards,  was  added,  and  in 
1878  the  two  original  filter  beds  were  enlarged  by  adding  to  each  a  length  of 
64  feet,  and  width  of  51  feet,  the  area  of  each  being  724  square  yards,  "*^^ing  a 
total  filtering  area  of  1,626  square  yards.     In  1884  two  other  filter  beds  were 

>  In  1885  Dr.  Harrison  made  a  reiK>rt  to  the  Corporation  of  Lincoln  respecting  the  water 
■upply  of  the  City.  I  am  indebted  to  this  rei>ort  for  most  of  my  information  concerning 
the  history  of  the  Water  Supply  of  Lincoln. 


— ^  They  were  122  feet  long  by  SI'S  feet  wide,  area  of  each  830  square  yarda ;  app.  A,  Nob 
ifethe  filter  bed  of  330  aqnare  yards  area  (oonstructed  in  1866)  at  this  time  v^ntoriaFevt 
^iad  to  be  nsed,  so  that  the  filt^g  area  was  inoreaaed  by  1,330  square  yards.      at  Uncoln ; 

4ft  the  time  Dr.  Harrison  reported  on  the  water  supply  in  1885  the  impoonding   ^*  ^o^o^ 
Id  wnrioe  reserYoirs  and  the  filtering  area  were  as  follows : — 

Impounding  Reseremrs, 

One  at  Hartsholme  (SkelUngthorpe).  estimated  capacity  ...    20,000,000  grals. 
One  at  Booltham,  Midland  Ballast  Pit,     „  „  ...     16,000,000 

One  at  Booltham,  Booltham  Ballast  Pit,  „  „         ...      9,000,000 
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45,000,000 

Service  Meserroirs^  uneovered. 

1.  Weetgate,  134,416  cubic  feet 777,000  gals. 

2.  Cron  GHff  Hill,  264,000  cabic  feet 1,650,000    „ 

2,427,000    „ 

Filter  Bed*. 

One  area 648  square  yards 

One  area  •••        •.•        ...        ...        .«•  648 

One  area  .••        •>•        ..•        ...        ...  830 

One  area  •••        •••        ...        .••        •*•  830 


11 


»t  n 

If  It 


2,956 


»}  » 
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To  theM  filter  bedii  two  more  were  added  in  1904,  each  haying  a  filtering  area 
«€  7S0  square  yards. 

Dr.  Harrison  reports  (1885)  that  :— 

The  serrioe  is  constant  and.  as  a  mlo,  without  cistenis.   In  Lincohi,  and  in  the  npecial 
district  of  ^Bzaoebrldge.  about  8,800  houeeB  are  supplied,  glviiig  about  30  rallons 


par  head  per  diem  to  43^000  people.   Duribg  December,  1884^  '^fSfiif  gallons  were  supplied 

The  Linodin  Waterworks  Act,  1871,  which  enabled  the  Company  to  sell  the 
Watorworln  to  the  Oorporation,  also  gaye  power  to  take  water  from  the  Upper 
Witham  Biyer,  and  from  the  Pike  Drain  and  Gatchwater  Drain  which  flow  into 
the  Biyer  Witham,  and  from  tlie  Prial  Brook  which  opened  into  the  Hartsholme 
BeMryoir. 

Water  from  all  the  soordes  mentioned  aboye  oontribnted  to  the  supply  of  the 
Oitf  of  Linooln  in  1904. 

In  addition  to  this  water  supply  from  the  Corporation  Waterworks  there  is  a 
fupidy  known  as  the  "  Gondnit  water.  This  water  springs  from  the  limestone 
in  tne  Kainwaring  Estate  in  the  east  of  the  City,  and  is  brought  most  of  the  way 
in  iron  pipes,  but  about  600  yards  of  the  old  lead  pipes  are  still  left  in.  It  is  laid 
on  to  atinUng  fountains  in  the  dty  at  Baggeholme  Boad,  Free  School  Lane, 
Hifrh  Bridge,  and  in  the  High  Street  at  St.  Mary*s-le-Wigfords  and  St.  Peter-at- 
Oowts  GhnndieB.  There  is  also  another  water  known  as  the  "  Spa  "  water  ;  it 
emoiges  on  the  south  side  of  the  Oreat  Central  Bailway.  It  contains  iron,  and 
has  been  drank  for  medidnal  purposes. 

In  the  oldar  parts  of  the  Citj  there  are  a  considerable  number  of  surface 
wells,  the  water  from  whidh  was  not  used,  except  for  flushing  purposes,  after 
the  pnblio  water  supply  was  installed.  During  the  epidemic  of  1904-5,  howeyer, 
some  oi  these  wells  were  again  taken  into  use  for  household  purposes. 

Tke  Staf^the  Wntenoorhs  oonsistsof :— 

One  water  engineer,  Mr.  Teague,  Junior.* 
One  foreman. 
Two  engine  men. 
Three  boiler  men. 
Sefen  filter  bed  men. 


•  Mr.  Teagos  lesifDed  the  appointment  of  water  engineer,  and  towards  the  beffinnins  of 
July,  1906b  was  soeeeeded  by  Mr.  Neil  McKechnie  Barron,  late  water  engineer  oTIUkrgate. 
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LFP.  A,  No.  8.       There  are  also  eight  iomoooks  and  iziBpectors,  and  two  olarks  in 
^^7^  the  water  engfineer  at  the  Corporation  offioea,  and  casual  labomers 

I .:  ^*  B^o^  The  foreman,  a  man  aged  73,  died  of  pneumonia  a  few  days  bef 

visit  to  Lincoln. 

There  have  onlj  been  two  water  engineers  at  Lincoln.    Mr.  Tei 
the  first  engineer,  came  to  Lincoln  to  erect  the  pnmping  machinery 
was  sabseqnentlj  appointed  the  water  engineer,  and  he  held  the 
until  1898,  when  his  son  was  elected  to  the  office.     The  salary 
annum. 


i 


I 
I 


Pumping  Power, — At  the  Waterworks  are  three  engines.  One  is  a 
triple  expansion  engine  fitted  with  duplex  pumps,  and  said  to  fa 
pumping  1,700,000  gallons  of  water  in  2i  hours.  This  is  the  pu 
generally  in  use.  'Hie  second  is  a  rotary  engine,  which  is  stated 
pump  576,000  gallons  in  24  hours;  and  the  tlurd  engine  is  a  i 
Cornish  (beam)  engine,  capable  of  pumping  1,337,307  gi^ons  in  24 
engine  is  only  used  when  the  Worthington  engine  is  Iwing  repaired 
boilers  are  being  cleaned. 

Water  Records, — ^No  systematic  or  written  records  have  been  kept  a 

Waterworks  as  to  the  number  of  gallons  of  water  entering  the  Watc 

the  various  sources  of  supply,  nor  of  the  number  of  gallons  of  w 

'  1  to  the  town,  nor  of  the  dates  on  which  filter  beds  have  been  pnt  out 

cleansing  purposes.    The  Waterworks  have  no  automatic  mechanism  l 
\  I  the  amount  of  water  entering  the  Waterworks,  or  passing  throng 

filter  beds,  nor  any  means  of  controlling  the  rate  of  filtration  e: 
I  closing  or  opening  of  sluice  valves  by  workmen. 

'  i  I  found  it  impossible  to  obtain,  with  any  approach  to  aocoracy, 

^.,  1  on  the  above  points,  owing  to  the  absenoe  of  any  written  recorda 

Mr.  Teague,  Junior,  the  water  eng^eer,  supplied  me  with  the  fol 
They  are,  apparently,  based  to  a  certain  extent  on  the  number  o 
various  engines  were  at  work,  and  must  only  be  regarded  as  indioa 
measures  the  operations  at  the  Waterworks. 


1 

•  » 
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L  In  February,  1895,  the  daily  quantity  of  water  pumped  was  1,913 

•  ^  Since  March,  1900,  this  rate  of  pumping  was  maintained — 

One  engine  lifting 1,837,307  g 

And  another...        ...        ...        ...        ...        ...       676,000 


\ 


1,913,307 


j  i  MltrcUion, — The  filtering  area  was  2,956  square  yards  when  all  tl 

i  '  Were  in  use,  and  2,126  square  yards  when  one  of  the  beds  was  out  o 

I,  ;  cleansint^.    When  all  the  filters  were  at  work  the  rate  of  filtration  wa 

per  square  yard  daily,  or  5f  inches  per  hour.     When  one  bed  was  b 
the  rate  of  filtration  was  900  gallons  per  square  yard  daily,  or  8  inchc 

From  May  to  August,  1904,  a  new  filter  bed  having  been  added, 
area  was  3,676  or  2,846  square  yards,  and  the  total  amount  pumped 
1,700,000  gallons,  the  amount  filtered  per  square  yard  per  day  wa 


After  November  19th  the  filter  bed  previously  pnt  out  of  work  to  be  renewed     app.  A.  Ko. 
again  taken  into  use,  and  pumpin^i^  was  carried  on  at  the  rate  of  2,27<3,()0O  -— z 

Callons  during  the  day  and  of  1,700,000  during  the  night.    The  total  amount    pt  Lincoln ^ 
thus  yielded  in  24  hours  was,  therefore   1,988,000  gallons.     During  the  day,    Dr.  Beece.  * 
Aooording  to  whether  all  the  filters  were  in  U!«e  or  one  was  out  of  work  for 
dlemnsing,  the  number  of  gallons  filtered  per  square  yard  would  be  518  or  688, 
the  Eate  being  44  to  5)  inches.    During  the  night  these  figures  would  be  390  or 
476  gallons  per  square  yard,  and  the  rate  3^  or  4{  inches  per  hour. 

I  am  informed  that  it  is  impossible  to  state  when  the  filter  beds  were  individu- 
ally in  and  out  of  use,  or  the  exact  number  of  gallons  of  water  parsing  through 
the  filter  beds  at  any  g^ven  time. 

In  April,  1905,  towards  the  end  of  the  enteric  fever  outbreak,  an  additional 
filter  bed  was  commenced ;  it  was  anticipated  that  this  bed  would  be  completed 
towards  the  end  of  June. 

In  the  absence  of  subsidence  reservoirs,  the  water  passes,  on  entering  the 
Waterworks,  to  the  filter  beds  direct ;  all  of  which  are  uncovered  and  exposed 
to  the  inclemency  of  the  weather  in  winter. 

The  Waterworks  are  on  the  banks  of  the  river,  and  some  years  ago  the  floods 
oompletely  covered  these  filter  beds. 

The  filtering  material  of  each  filter  is  3  feet  of  fine  Trent  sand  and  1  foot 
6  inches  of  gravel.    The  depth  of  water  resting  on  the  filter  beds  is  1  foot  6  inches. 

The  outflow  of  the  filtered  water  from  the  filter  beds  is  controlled  by  means  of 
▼alves,  which  are  opened  or  closed  according  as  the  amount  passing  through  is 
considered  to  be  in  excess  of  what  is  believed  to  be  the  average  rate  of  filtration 
for  a  given  filter,  or  as  the  demands  of  the  pumping  engines  have  to  be  satisfied. 
When  the  water  in  the  inspection  pipe  is  seen  to  stand  at  12  or  15  inches  below 
the  level  of  the  water  in  a  filter  bed,  that  bed  is  shut  off  for  cleaning.  The  filter 
beds  are  scraped  about  once  a  month ;  occasionally  less  frequently  than  this ; 
aometimes  more  frequently,  as,  for  instance,  when  the  water  from  the  Harts- 
holme  Lake  or  Reservoir  is  becoming  foul  with  vegetable  matters. 

The  method  of  cleansing  the  sand  of  the  filter  bed  is  peculiar.  The  water  is 
lowered  in  the  filter  bed  and  the  surface  sand  is  scraped  off  to  a  depth  of  threc- 
qnarters  of  an  inch  to  an  inch,  and  this  dirty  sand  is  dealt  with  in  the  sand- 
irashing  machine.  The  sand  when  cleaned  is  relaid,  not  all  over  the  surface  of 
the  filter,  but  over  only  about  an  eighth  of  it,  beginning  across  one  end  of  it  to 
a  depth  of  6  inches,  making,  as  it  were,  a  step.  When  the  filter  is  next  cleaned 
the  whole  surfooe  is  scraped  and  the  clean  sand  again  laid  down  across  the  filter, 
beginning  from  the  edge  of  the  raised  layer  of  the  sand  from  the  first  cleaning, 
80  that  the  whole  surface  is  covered  with  a  fresh  layer  of  sand  in  the  course  of 
nine  montiis.  As  the  process  is  continued  the  depth  of  the  filtering  layer  of 
■and  at  one  end  of  the  filter  becomes  considerably  reduced.  The  Water 
Engineer  could  not  say  why  this  process  was  adopted  ;  it  was  done  in  like 
manner  by  his  father. 

After  relaying  the  surface  sand,  water  is  run  on  to  the  bed  and  allowed  to 
stand  for  some  time  before  the  bed  is  used  ;  this  water  passes  into  the  supply. 

At  times  when  a  film,  deposited  from  the  filtered  water,  rapidly  covers  the 
filter  beds,  and  filtration  becomes  more  difficult,  instead  of  lowering  the  water, 
and  cleansing  the  superficial  sand,  the  surface  sand  is  raked  over  from  the  sides 
to  a  distance  of  about  ten  feet  from  the  edge  of  the  filter  bed  ;  thus  removing 
the  obstruction  offered  to  the  passage  of  water  over  the  surface  thus  broken. 
The  central  part  of  the  filter  bed,  alwut  one-half  of  the  whole  area,  remains  with 
the  deposited  scum  untouched,  and  consequently  the  rate  of  filtration  becomes 
unequal,  the  sides  permitting  water  to  pass,  and  the  central  part  allowing  little 
water  to  filter  through.  Practically  what  happens  is  that  the  quantity  of  water 
filtered  is  passed  through  about  one -half  of  the  whole  area  of  the  bod,  which,  as 
shown  above,  is  liable  to  be  unduly  thinned  at  one  end  of  the  filter  bed.  A 
procedure  of  this  sort  invites  a  breakdown  in  effective  filtration. 

I  am  informed  bv  the  Water  Engineer  that  during  prevalence  of  frost,  hot 
water  from  the  oondensers  of  the  engines  is  run  on  to  filter  beds  that  have  been 
cleaned,  before  they  are  taken  into  use,  to  prevent  the  sand  freezing  ;  and  that 
when  the  water  standing  on  the  filter  beds  becomes  frozen,  it  is  broken  round 
the  edges  by  the  men  employed  at  the  Waterworks. 

8aMd  Washing, — ^The  dirty  layer  of  sand  scraped  from  the  surface  of  the  filter 
beds  is  washed  madianically  in  an  apparatus,  oonsisting  of  a  series  of  inverted 


106 

App.  a.  No.  8.   ^^^  or  hoppers,  into  whioh  the  dirtj  aand  with  hot  wmter  from 

'—^       '    the  boiler  io  sacked  hy  siphon  motion,  and  driven  nnder  pressure  and  riolalir 
Entorio  Fever     agitated.    This  apparatus  is  said  to  be  capable  of  washing  130  cubic  feet  of  md. 

^  BeeoBL°'*        P®^  ^^^'    '^^^  ^^^^^  ^^  ^^^  "^^  ^^  ^^  washing,  as  shown  bj  a  bactanl 

examination  of  the  washed  sand  made  bj  Dr.  Houstok,  is  extremely  gool  Hi 
water  used  in  the  sand  washing  is  discharged  into  the  iUyer  Witham  btUm 
the  outfalls  of  the  Catch  water  and  Pike  Drains,  and  as  could  be  seen  after  mm 
new  sand  of  light  colour  had  been  washed,  this  dirtj  water  is  sucked  bickii 
part  to  the  Waterworks  with  the  incoming  water. 

I  am  informed  that  the  original  land  owner  objected  to  the  water  need  ia  md 
washing  being  discharged  into  the  Delph. 

Pure  Water  7'a;iik.-~When  the  water  has  paseed  throug-h  the  filter  bedsifcii 
received  into  a  pure  water  tank  capable  of  holding  some  4,000  galloBs.  Thi 
water  from  all  the  filter  beds  discluwges  to  and  mixes  in  this  tank  whenoeitii 
pumped  into  the  rising  mains.  The  foreman  cr  engine  drirer  has  to  nufntw 
about  three  feet  of  water  in  this  tank,  and  he  ascertains  the  depth  by  dipniigii 
a  staff,  there  being  no  automatic  register  for  this  purpose.  If  the  water  iiUitt 
or  below  three  feet,  he  augments  the  supply  by  turning  handles  oontroUiflf  thi 
sluice  Talves  at  the  filters  and  permitting  more  water  to  pass*  ^Hiis  men  ii 
supposed  to  regulate  the  flow  from  each  filter  bed,  and  it  is  l«ft  entirely  to  fail 
judgment  to  turn  on  more  water  from  one  filter  bed  rather  than  the  othfla; 
the  filters  must  be  made  to  supply  the  pure  water  tank  or  the  pumping  miit 
cease. 

The  water  as  filtered  when  I  first  visited  the  works  was  olear,  bright  ni 
colourless. 

Inside  this  "  Pure  Water  Tank  "  is  a  small  tank  into  which  unfiltared  water  h 
passed  to  be  raised  by  one  set  of  engines  to  the  filter  beds.  This  matter  will  fai 
referred  to  later. 

Method  of  V'orhing  the  Plant, — ^The  pumps  are  kept  at  work  day  and  night, 
but  pumping  ceases  from  midni«;ht  Saturday  until  6  p.m.  on  Sunday,  and  agiia 
from  midnight  on  Sanday  until  6  a.m.  on  Monday,  save  in  exoeptionl 
circumstances. 

R'm'ng  Maim. — From  the  Waterworks  the  water  is  forced  into  rising  mtiUb 
One  main  16  inches  in  diameter,  reduced  to  16  inches  in  the  High  Street,  takn 
the  water  up  to  the  Cross  ClifiF  Hill  Reservoir ;  a  second  rising  main  13  indiBB  ia 
diameter  carries  the  water  to  the  West  Gate  Hill  Reservoir.  Thore  is  also  i 
4 -inch  rising  main  whioh  does  not  discharge  into  a  reservoir.  There  aze  a  few 
houses  in  the  Bail  and  the  North  Gate  Hill  near  the  cathedral  which  can  only  be 
provided  with  water  when  the  pnmps  are  at  work,  as  the  reservoirs  aie  not 
placed  sufficiently  high  to  supply  all  the  City. 

The  rising  mains  are  also  the  distributing  mains^  supplying  the  houaea  em  rente. 
If  less  water  is  pumped  than  is  required  for  use  in  the  houses,  water  from  the 
reservoirs  runs  down  to  supply  the  deficiency.  During  the  day  tiie  demand  is 
greater  than  the  amount  pumped,  bnt  during  the  night  the  reverse  ia  the  cue 
and  the  reservoir.^  are  replenished.  The  town  is  thus  supplied  partly  with  waUr 
pumped  direct  from  the  Waterworks  and  partly  from  the  stora^  reeervoixB, 
except  during  cessation  of  pumping  at  the  week  end  or  for  repairs,  when  the 
supply  is  entirely  derivt^  from  the  reservoirs. 

WaU^r  3iains.'-^a,ny  ot  the  mains  and  branch  pipes  laid  down  in  1847  are 
corroded  and  leaking  :  it  is  stated  that  so  rotten  are  some  of  these  old  iron  pipes 
that,  when  uncovered  with  a  view  to  detection  of  leakages,  they  fall  to  pieces  if 
lifted  from  the  ground.  Owing  to  some  of  the  mains  having  to  be  laid  in  ground 
which  is  "  shifting  sand,'*  advantage  has  been  taken  of  t^  sewer  manholes  as  a 
support,  and  in  some  instances  the  water  mains  are  built  into  the  brickwork  of 
the  manholes  ;  in  four  instances,  indeed,  t^e  water  main  is  actually  carried 
through  the  manhole.  Occasionally,  owinf?  to  the  shifting  of  the  stuid,  these 
water  mains  become  broken,  the  fracture  always  taking  pla^  at  the  point  where 
the  main  joins  the  brickwork  of  the  manhole. 

CircHmetnnces  associated  with  the  Water  Supply  of  Lincoln  with  reference  to 
risks  of  pollution, — Between  1877  1880  the  City  was  provided  with  a  sewerage 
system.  Dr.  Harrison  points  out  in  his  report  of  1885  that  the  daily  quantity  of 
water  required  in  Lincoln  where  water  closets  were  becoming  more  in  use  was  at 
least  one  million  gallons,  and  he  proceeds  to  show  that  the  quantity  available 
from  t^e  above-mentioned  sources  was  not  sufficient  to  supply  the  required 


amount.     Aa  regaids  the  filteriaff  ftrea  ha  states  that,  allQwiug   for  ana  filMr  to 
be  ont  of  use  for  olonsia^,  the  bed»  oonld  filter  2^  gullons  pe.t  square  foot  per 
h'^nr,  or  1,H8,0I0  gallona  daily,  "  a  qaan tit;  quite  siiffioient  (or  tbe  present  wants    ' 
or  the  Cilj."  ] 

Dr,  Harruon  commeata  on  the  variot 
his  report  chemical  onaljaes  of  the  v 

0  riM  ap  Ihiougb  a  bed  at  Eravel  and  aand-and  glvei  good  tmoIIii 
tloa. 

The  Prial  Brook,  which  risee  in  Doddington  Plantation,  is  about  three  miles  in 
length.  It  drains  a  large  tract  of  agrtoultural  land  and  woode  to  the  went  of  the 
City,  and.  after  passing  under  the  DoddingLon  Rood,  Sows  into  the  Hartsholme 
L&ke  or  H^crvoir,  At  the  time  of  formatioa  of  the  lake  Che  Priol  Brook  WM 
deepened  by  eioavation,  and  ita  banks  were  raised.  Another  aouroe  commenoeB 
on  the  Doddiogton  Road  and  puasea  into  a  lake  at  Stone's  Flaoe,  the  overflow 
from  which  flows  into  the  Hartebotme  Reeerroir. 

Thia  water  ooosiBtB  eatirelj  of  drainage  from  land  aod  contains  a  large 
qo&ntity  of  saapoufled  matter. 

Dr.  HarTi;«)n  onaly^d  suniples  of  the  water  from  the  nartAholne  Reaervoir, 
the  lake  at  Stone's   Plooe,  sod  from  various   pnrts  of   the  Prial   stream.    He 

Not  oar  ot  Iho  wntare,  »a  laken,  it  lit  [or  dotneii'tc  purpote^t 

The  Pike  Drain  commence*  about  aii  miles  from  the  Waterworks  in  the  I'arish 
of  Eagle.  It  is  formed  by  the  junotion  of  uumerons  ditches  or  "  drains,"  as  the 
djkes  oonstnioted  to  drain  the  flat  a^'rioultuml  country  in  this  part  of  Lincoln- 
efaire  s^re  colled.  The  greater  part  of  the  water  is  derived  from  the  draiuage  of 
arable  land,  bnt  it  also  receives  drainog-e  from  farmyards  and  gnrfaoe  water  from 
road«.  It  crosses  the  rood  at  Thorpe,  and  again  iiear  Hykehum  Station,  and  (or 
COO  yards  skirta  the  side  of  the  rwid  from  Lincoln  to  Newark,  and  aftt^r  passing 
nndeT  the  Doddiogton  Road,  enters  the  east  end  of  a  small  lake  rit  Boaltham 
now  the  Waterworks.  The  overflow  from  this  lako  diaiiharEes  into  the  River 
Withun  near  to  and  above  the  Waterworks.  The  intake  from  the  Drain  to  the 
Waterworks  is  situated  some  20  yards  from  the  point  where  it  enters  the  river. 

The  Pike  Drain  is  anproteated  thcooghout  all  its  course.  Ko  villages  drain 
direotly  into  this  drain,  but  there  is  no  doubt  that  a,  large  amount  of  filth  would 
be  washed  into  it  alter  heavy  rainfall. 

Coooeniing  the  Pike  Drain,  Dr.  Harrison  writes  : — 
I  coltecied  water  at  nuiooa  paifU    ....    aloni;  the  course  of  tlila  stream,  and  al[  the 
cuuplea  ihow  Bigns  ol  considBrable  eontninliialioQ  by  organic  matter. 

The  Oatchwater  Drain  rises  some  distance  beyond  the  village  of  Skellingthorpe 
(34  miles  from  Lincoln),  throngh  whioh  it  flows,  receiving  poUntJon  from 
(Armyards  and  bouse  drains,  and  washings  from  manured  ground,  and  it  is  liable 
to  contamination  from  cattle,  geese  and  ducke.  Ah  it  flows  into  the  Witham  it 
rnns  along  the  side  of  the  Waterworks.  The  intake,  a  14-inch  pipe,  from  the 
Catohwater  Drain,  os  it  passes  the  Waterworks,  was  in  existence  in  1E!7I,  and 
woe  probably  put  in  at  a  muuh  earlier  da'.e.  It  is  placed  some  200  yards  above 
the  oatfall  of  the  drain  to  the  River  Witham,  and  water  from  this  source  has 
been  in  use  (or  loany  years.  There  is  also  at  the  Waterworks  a  by-pass  through 
which  water  from  the  Catchwnter  Drain  can  be  introduced  into  the  City  supply 
witbont  jassing  through  the  Slter  beds.  I  am  informed  by  the  Water  Engineer 
that  this  by-pasahas  never  been  nsed  doring  his  period  of  ofSoe. 

In  his  report,  Dr.  Harrison  dismisses  the  Catchwnter  Drain  with  tbe  words: — 

b  liable  to  pollution,  and  tbe  water  does  not  give  BaClsIactory  reanlts  on  analrsls.  Tbls 
vuer.  I  understand,  Is  not  uned. 


I  have  vxamiued  the  i 
■ewaite  as  to  be  anflt  tor 


of  Llnygln.  Tlio  rive 
rurr>osoi> .  and 
receUli 


and  emue 


iGraolhaml  could  not  with  any  degree  of  lalety  be  uned  tor  domi  .    ..    

nowise  and  dangerous  to  lake  water  from  a  eource  known  to  be  polluted  or  liable  to 
pallDiion.  and  trust  to  the  purityiag  edectt  ol  filtration  to  render  It  sale  tor  oonBUmptloa 

It  is  clear  that  at  times  the  lUver  Witham  provides  the  bnlk  of  the  water 
tnpply  of  Lincoln.  Towards  the  close  of  the  summer  the  Uartaholme  water  is 
oat  off,  and  in  the  absence  of  any  appreoiabte  rainfall,  the  water  in  the  Ballaat 
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ipp.  A,  No.  8.  ^^^  ^^^^  l^^i  ^^^  l*ttle  or  no  water  flows  down  the  Pike  and  Catchwatn  Dnbi 

'— ^    *  In  the  8nmmer  months  the  river  is  larjifely  drawn  npon,  and  as  it  sappliavili 

otoric  Fever  to  tlie  Foss  Dyke  Canal,  which  leads  from  Lincoln  to  the  River  Trent  at  T«ki9, 

r.  Reeee  '  when  the  water  is  drawn  oflf  for  consamption  in  lar^^e  quantity  in  the 


it  ia  necessary  to  pump  water  from  the  Trent  into  the  Foes  Dyke  to  makeipkc 
the  water  drawn  off  for  the  supply  of  Lincoln.  It  is  said  that  attimovhtt 
these  ]>umps  are  at  work,  the  flow  of  the  river  is  reversed  and  that  water  ttm 
Brayford  Pool,  the  point  where  the  Foss  Dyke  joins  the  Witham,  flows  np'StaflB 
to  the  Waterworks ;  in  these  circumstances  water  from  the  River  Trent  w^ 
And  its  way  into  the  City  supply  of  Lincoln.  The  Foss  Dyke  »  regakdj 
traversed  by  barges,  which  come  from  the  River  Trent  to  Brayford  PooL 

At  the  time  that  I  first  visited  the  Waterworks  on  1st  Janoary,  1905,  there  i« 
very  little,  if  any,  water  flowing  down  the  Catchwater  Drain.  It  was  stiUcdte 
when  the  number  of  gallons  pumped  from  this  source  exceeds  thsamoontcf 
the  water  coming  down  the  Catchwater  Drain,  the  flow  of  the  water  in  the  knm 
part  is  reversed,  and  the  water  from  the  River  Witham  flows  up  the  Gatchwifer 
Drain  and  is  pumped  into  the  Waterworks.  When  I  first  saw  this  stream  tti 
wator  from  the  River  Witham  was  distinctly  passing  up  the  Drain  to  the  intib 
at  the  Waterworks.  The  same  occurrence  was  observed  at  the  Pike  Dnon,  tki 
River  Witham  water  also  supplying  the  bulk  of  the  water  entering  the  Wita- 
works  at  this  intake. 

At  the  Waterworks  the  water  from  the  Pike  and  Catchwater  Drains  pimnrn  into 
small  receiving  wells  and  is  raised  by  the  pumps  to  a  tank  8  feet  by  i  feetty 
5  feet  placed  at  a  height  sufficient  to  allow  it  to  flow  to  the  filter  beds  by  gnvi* 
tation  through  a  pipe  15  inches  in  diameter,  If  more  water  is  pamped  than  en 
pass  to  the  filter  beds  it  falls  back  into  the  small  tank  or  is  returned  by  pipei  ti 
the  receiving  wpUs.  The  amount  of  water  passing  from  the  Oatcdiwater  Jhm 
can  be  seen  and  can  be  gauged  in  one  of  these  receiving  wells,  bnt  that  fran  tbi 
Pike  Drain  cannot,  as  it  is  piped  to  and  pumped  from  a  receiving  well  which  ii 
covered  over,  and  from  which  any  surplus  passes  on  to  that  well  which  zeoeiw 
water  from  the  Catchwater  Drain.  The  water  from  the  Hartsholme  Bseitiwr 
flows  by  gravitation,  in  a  brick  culvert,  2i  inches  in  diameter,  directlj  to  ^ 
fllter  beds.  This  culvert  is  said  to  be  in  need  of  repair,  and  to  leak  ;  poanbty  it 
times  it  may  bring  subsoil  water  to  the  Waterworks.  At  one  part  of  its  oooxw 
it  appears  to  be  laid  below  a  ditch  which,  until  the  second  week  of  Febroary,  1905, 
received  drainage  from  Hartsholme  Farm. 

The  water  from  the  reservoir  at  Hartsholme  is  shut  off  in  the  sammer  months 
on  account  of  the  vegetable  or  gelatinous  material  which  is  brought  down  to  and 
chokes  the  filter  beds.  The  supply  from  this  source  is  not  resumed  until  sfiitf 
the  first  frosts  of  the  season  have  freed  the  water  from  this  material.  The  rapply 
was  cut  off  in  May,  1901,  and  was  not  again  laid  on  until  February  SSid,  1905. 
Since  that  time  the  water  from  the  Hartsholme  Reservoir  has  been  made  to  flow 
over  a  shallow  weir  at  the  Waterworks  so  that  the  amount  entering  can  be 
gauged. 

The  water  from  the  Ballast  Pits  flows  by  gravitation  in  an  iron  pipe,  and  joina 
the  brick  culvert  from  the  Hartsholme  Reservoir  some  distance  from  the  Wate^ 
works.    The  two  ballast  pits.  Midland  and  Boultham,  are  oonneoted  with  one 
another  by  means  of  an  iron  pipe  which  passes  under  the  railway  line.    The 
outflow  pipe  is  in  the  Boultham  Pit  which  lies  the  nearer  to  Lincoln  Waterwoike. 
This  outflow  pipe  cannot  be  seen,  but  its  position  can  be  approximately  determined 
as  the  pipe  passes  to  a  brick  chamber  on  the  bank,  the  cover  of  which  is  kept 
locked.     When  I  visited  these  Ballast  Pits,  Mr.  Teague,  the  water  engineer, 
informed  me  this  chamber  only  contained  a  eluioe  valve  for  turning  the  outflow 
from  the  Ballast  Pits  on  or  off  ;  he  had  not  the  key  with  him  at  the  time.    It 
has  since  come  to  my  notice  that  the  Water  discharges  directly  from  the  Pits  into 
this  chamber,  and  is  screened  through  a  coarse  sieve  before  it  passes  on  in  the 
pipes  to  Lincoln.    Not  far  from  the  Ballast  Pits,  sand  is  being  excavated  for 
building  purposes,  and  doubtless  these  excavations  will  become  the  reoeptaole  of 
water  which  would  otherwise  find  its  way  to  the  Ballast  Pits. 

I  was  informed  that  there  was  no  means  available  for  gauging  the  quantity  of 
water  coming  into  the  Waterworks  from  either  of  these  two  last-mentioned 
sources  of  supply,  but  the  amount  passing  from  the  Ballast  Pits  oould  have 
been  gauged  in  the  brick  chamber  ;  and  that  from  the  Hartsholme  Reservoir  can 
now  be  <»dculated  as  it  flows  over  the  weir  at  the  Waterworks. 

During  my  early  visits  to  Lincoln,  it  was  dear  that  nearly  all  the  water 
pumped  from  the  Waterworks  was  derived  from  the  River  Witham.    The  water 
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from  the  Hftrtaholine  Reservoir  was  oat  oS ;  th&t  in  Che  Ballast  Pits  was  Ion 
and  MipplTuig  hot  small  quantitj,  and  aa  (he  pumpiug  had  lowered  thi 
height  of  the  water  undalj',  tbi»  source  of  enpplj  was  stopped  for  a  time  oi 
February  Bard,  lUO.'i.  ; 

Apart  from  the  Hartsholme  Lake,  whiuh  may  lie  oooaidared  in  the  sense  of  a 
storage  reservoir,  bat  from  whiob  water  U  only  drawo  during-  one  portion  of  the 
ye»r,  and  the  Ballast  PiLe,  there  are  no  9tora;^e  reservoirs,  in  which  water  can  be 
pooded  and  undergo  a  process  of  self-ptirihuatiou  by  deposit  of  easpended  matter, 
&«.,  beforo  it  passes  (kj  the  Giter  beds. 

The  land  traversed  hj  the  Prial  Brook,  and  the  Pyke  and  Catchwater  Draina  ie 
chiefly  of  a  light  esndy  natnre ;  it  is  highly  uultivated  and  is  at  times  manured 
with  nigbt  soil  and  town  refase.  Snch  material  from  Braoehridge  Urlian 
Diatrict  U  disponed  of  on  a  field  abont  hatC  a  mile  from  the  Ballast  Pita. 

Thf  Pari!  WuUr  7b«*.— To  wleot  a  place  which  ia  actually  inaido  the  "  pure  " 
w>t«r  tank,  (or  the  construction  of  a  tank  intendeil  to  receive  nnflltered  water, 
and  exbaost  water  from  an  engine  room,  i a  a  procedure  which  aeema  devoid 
of  wisdom.  This  inside  tank,  examined  after  the  outbreak  of  the  epidemic 
ol  enteric  (ever,  seemed  on  saperQoial  examination  to  be  possibly  not  free  from 
leakage. 

TTtii  IVaUnoark*  Urinal  and  Cloiet, — At  the  Waterworks  are  a  pail  oloset  and  a 
nrinal  (or  the  use  of  the  workmen.  The  contents  of  the  pail  are  emptied  by  the 
workmen  on  lan-J,  cnltivaced  as  a  vegetable  garden  inside  the  Waterworks 
enoloeure,  and  dag  in.  The  drain  from  the  urinal  passed  between  the  filter  beds 
and  ditclurfed  into  the  Delph,  a  stream  which  ultimately  empties  into  the  i^inoil 
Djke.  This  drain  was,  aa  I  understand,  originally  laid  with  open  joints,  which 
were  afterwards  oementod  on  the  top,  the  bottom  halves  of  the  pipes,  however, 
reoiaining  oucemeuted.  It  also  took  the  rtiin  water  from  down  spouts,  the 
bailers,  and  an  ornamental  fountain.  When  tested  in  April,  ISUi,  by  the  City 
Engineer,  more  water  came  out  from  the  drain  than  went  in  from  these  sources. 
It  is  laid  below  the  level  of  the  fioor  of  the  filters,  in  aandy  soil  which  is  full  of 
water,  and  apparently  served  also  as  a  land  drain ;  possibly  should  a  filter  bed 
leak,  a  fact  not  considered  to  be  unlikely,  the  water  thus  flowing  Irom  the  filter 
beds  would  find  it«  way  into  this  drain  and,  perchance,  from  5)e  dniin  to  the 
&lbnT  bed. 

After  the  epidemic  of  cnterio  fever  became  established  in  the  town,  It  was 
considered  advisable  to  disconnect  Che  drain  at  the  urinal,  and  this  was  done 
tAwardt  the  end  of  March  or  the  beginning  of  April  by  the  workmen  at  the 
Waterworks  under  the  superintendence  of  the  Water  Engineer,  and  a  new  line  of 
pipes,  about  a  foot  below  the  surface  of  the  ground,  was  laid  in  a  direction  away 
trent  the  filter  beds,  and  carried  round  the  engine-hotise  and  through  two 
■hallow  chamberg  and  connected  with  a  pipe  which  was  afterwards  found  to  be 
the  exhaust  pipe  of  the  engine.  This  drain  was  tested  by  Mr.  Mortimer,  the 
■orveyor  of  the  Branetnu  Rural  District  Council  shortly  after  it  was  laid  down, 
Mid  ic  was  found  that  the  drain  was  defective.  It  was  uncovered  the  following' 
day,  when  it  wa**  seen  that  the  levels  were  not  properly  laid,  and  the  joiute  not 
properly  cemen1«d  ;  practically  every  joint  leaked.  I  am  informed  that  the 
urinal  was  afterwards  drained  to  an  nnventilated  cesspool. 

It  is  hardly  to  be  expected  that  workmen  employed  by  the  Contraotor  at  the 
new  holing  now  in  proceaa  at  the  Waterworks  would  on  all  occasions  resort  to 
the  Qrinal  which  is  some  distance  from  the  place  where  they  work.  It  has  been 
reported  that  human  excrement  has  been  seen  on  the  banks  of  the  Catchwater 
Drain  between  the  stream  and  the  embankjueut  which  separates  it  from  the 
Wal*rworks.  I  did  not  myself  ubnerve  this,  bat  on  the  side  of  the  Catchwater 
Drain,  remote  from  Waterworks,  I  notice  what  seemed  to  be  undoubtedly  human 
fsBces.  Tbis  spot  ie  easy  of  access  not  only  (rom  the  Waterworks,  but  from  the 
town,  ae  cue  footbridge  rrcases  the  River  Witham  from  the  side  of  the  Sincil 
Dyke  to  the  ooofioes  of  the  Waterworks,  and  another  crosses  the  Catchwater 
Drain  as  it  passes  the  Waterworks,  and  only  a.  few  yards  distaut  from  its  outfall 
to  the  river.  Moreover,  on  the  Waterworks  side  of  the  river  runs  a  public  foot- 
pati,  and  the  public  have  easy  access  t<i  the  locality. 

Fi«Aer/<iIi.— Lincoln  Is  a  city  to  which  anglers  oome  from  places  connected 
with  Lincoln  by  the  railway.  They  arrive  on  Sunday  mornings  in  large  numbeo) 
from  Nottingham  and  other  large  t«wns,  as  fat  away  as  ShetGeld.  They  bring 
their  provender  for  the  day,  and  take  np  their  positions  for  fishing  along  tbe 
banka  ot  the  River  Witham,  for  the  most  part  above  the  Waterworks  intake. 
Donbtleas  the;  odd  to  the  pollution  ot  the  streaqi. 
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APP.  A,  No.  8.        CtfUages  at  the  Watertotn'kt.^^Ixiside  the  waterworks  enoloeare  are  two  cottages 

—    *  for  resident  workmen.    These  have  pail  closets  the  contents  of  whidi  are  boried 

S^UnooLa^b  ^^  ^^^  kitchen  garden.    Their  slop  drainage  passes  to  a  pipe  which  discharged 

Dr.  Bee^e.  *    ^  ^"^  ^^^  Delph  between  the  river  and  the  Waterworks. 

Situated  on  the  banks,  and  nearer  the  sonroe  of  the  Biyer  Withim  than  the 
City  of  Lincoln,  is  the  town  of  Grantham,  which  has  a  rateable  Talne  of 
£72,402,  and  had,  at  the  census  of  1901,  a  popalation  of  17,693  persons. 
Orantham  is  distant  from  Lincoln  22  miles  as  the  crow  flies,  but  85  mUee  l^ 
the  course  of  the  River  Witham,  and  between  Grantham  and  Lincoln,  and  on 
its  banks  are  the  following  villatres :— 


Population  of  the 

divU  P  Irishes 

1. 

140 

.*• 

Belton     ...        ... 

Grantham  Bnral  District. 

187 

••• 

Syston     ...        ... 

Olaypole 

»i 

t» 

418 

••• 

Barkston 

>} 

n 

It 

244 

••• 

Marston  ...        ... 

1) 

tt 

It 

200 

.•• 

Hongham 

If 

w 

II 

153 

••• 

Westborongh     ... 

f* 

If 

It 

737 

.•• 

Long  Bennington 

»f 

n 

tl 

A  cluoter  of  houses  at  Olaypole 

ft 

»» 

If 

Water  Mill. 

• 

542 

•.• 

Glaypole 

•  •• 

>» 

ji 

It 

231 

*•• 

Bamby-in-the- Willows 

Newark 

9t 

If 

272 

•  .• 

Beckingham 

Olaypole 

>f 

11 

154 

.•• 

Stapleford 

N 

n 

tl 

171 

... 

Norton  Disney  ... 

it 

fi 

f« 

614 

... 

Bassingham 

)} 

1) 

tt 

109 

•• 

Thurlby 

}t 

•1 

91 

84 

••• 

Haddington 

Branston 

n 

It 

178 

*.• 

Auboum...        ... 

ft 

M 

If 

94 

..• 

South  Hykeham 

It 

t) 

'9 

551 

••• 

North  Uykeham 

»» 

t) 

It 

and  the  Urban  District  of  Bracebridge  (Population  1,700-1,800). 

The  Medical  Officers  of  Health  of  the  districts  have  furnished  information  as 
to  the  notifications  of  enteric  fever  in  1904  in  their  districts. 

Olaypole  Rural  District. — No  case  of  enteric  fever  was  notified  in  this  district 
in  1904,  but  between  the  dates  October  21st  and  26th,  inclutive,  two  yoong 
ladies  visited  the  village  of  Long  Bennington  in  this  rural  district  and  developed 
enteric  fever  on  their  return  to  Grantham  Urban  District  and  the  Whaatley 
Urban  District  near  Doncaster.    The  Grantham  case  is  referred  to  later. 

Orantham  Rural  DUtriet, — ^Three  cases  of  enteric  fever  were  notified  in  April, 
1904,  and  the  patients  all  resided  in  one  house  at  Bitchfield,  some  miles  from  the 
River  Witham. 

Newark  Rural  DUttrict, — ^No  case  of  enteric  fever  at  the  village  of  Bamby-in- 
the- Willows. 

Dr.  Berry,  the  medical  officer  of  health  for  Grantham  Urban  DUtriety  in- 
formed me  that  the  number  of  cases  of  enteric  fever  notided  in  the  town  was 
as  follows  '— 

V4>oti  Number  of  cases  of 

***'•  enteric  fever. 

lifvV/  ...  ...  ...  ...  .••  ...  ...  f 

X.lvl  ...  ...  ...  ...  ...  ...  ...  A^ 

XvU^  .*•  ...  ...  ...  ...  ...  ...  O 

E.lvO  ...  ...  ...  ...  ...  •••  ...  O 

In  the  year  1904  four  cases  were  notified,  one  each  on  March  6th,  June  6th, 
June  28th,  and  November  18Lh.  The  case  notified  on  November  18th  was  that 
of  a  young  lady  aged  20,  and  the  illness  terminated  fatally.  She  had.  as  has 
already  been  stated,  visited  Long  Bennim^ton,  a  village  on  the  River  Witham 
between  Grantham  and  Lincoln,  on  October  21st,  returning  to  Grantham  on 
October  26th.  She  was  attended  in  her  illness  by  Dr.  Berry,  and  he  saw  her 
first  on  November  9th,  when  she  had  already  been  ill  some  days.  She  was 
treated  at  her  own  home  in  charge  of  two  professional  nurses,  and  as  soon  as 
suroicion  arose  that  the  illness  might  prove  to  be  enteric  fever  all  excreta  were 
disinfected  before  passing  to  the  house  drains,  and  the  sewer  was  flashed  daily. 


Ill 

Ko  farther  cases  were  notified  in  Grantham  Urban  District  until  Jannary  25th     ^pp^  ^  2To.  & 
md  Febmary  Srd,  1905 ;  this  latter  case  was  iraported  from  Lincoln.  * — 

Enteric  Fever 

Orantham  Setoage  Farm, — ^The  sewage  farm  of  the  Grantham  Urban  District  ^  Unooln.;  by 
ii  ntaated  at  Marston,  four  and  a  half  miles  from  Grantham,  near  the  banks  of  ^oeoe. 
hB  Ri^er  Witham,  into  which  its  effinent  from  two  ontftdls  is  discharged.  This 
iBwaflre  farm  comprises  abont  110  acres  of  fairly  flat  land,  almost  sandy  in 
AiarmiBter.  It  is  onderdrained,  and  the  system  adopted  is  downward  filtration 
jj  broad  irrigation ;  there  are  some  40  acres  of  grass  land,  and  seven  acres  of 
Jner  beds.  The  amount  of  sewage  treated  per  day  varies  between  800,000  and 
UOOOfOOO  gallons  under  ordinary  circumstances;  in  times  of  heavy  rain  this 
UDOonnt  is  considerably  increased. 

The  manager  of  the  farm  is  Mr.  Wm.  Preston  Mason,  who  has  been  in  charge 
1887. 


At  the  time  of  my  visit  on  February  9th  the  farm  appeared  to  be  well 
BiAnaged,  and  carefully  worked,  and  the  effluents  as  they  passed  from  the  out- 
Calls  were  satisfactory  so  far  as  smell,  absence  of  colour,  and  clearness  were 
Bonoemed.  Indeed,  the  effluent  passing  into  the  Biver  Witham  compared 
CaTonrably  with  the  water  flowing  down  the  stream. 

The  greater  part  of  the  Braoebridge  Urban  District  is  connected  to  the  main 
sewerage  system  of  Lincoln,  but  part  of  the  district  is  not  tlius  connected. 
This  latter  porticn,  in  which  there  are  no  water  closets,  is  mainly  on  the  banks 
of  the  Biver  Witham.  The  household  slop  and  surface  water  from  the  houses 
on  both  sides  of  the  nudn  street,  together  with  the  washings  from  the  roads, 
pass  by  subsidiary  drains  to  a  main  surface  water  drain,  locally  known  as  the 
Top  Water  Drain.  This  is  a  large  earthenware  pipe  which  empties  into  a  ditch, 
whioh  in  turn  opens  into  a  dyl^  which,  after  skirting  the  back  of  Braoebridge 
village  and  taking  additional  surface  and  slop  drainage,  passes  on  to  discharge 
into  the  Biver  Witham  about  half  a  mile  above  the  Linooln  Waterworks.  The 
sewage  from  the  tramway  dep6t  discharged  into  this  surface  water  drain  prior 
to  the  epidemic.  This  dep6t,  at  which  twelve  men  and  eight  boys  are  employed, 
and  where  some  22  horses  are  stabled,  whose  stalls  drain  to  the  common  drain  of 
the  dep6t,  and  where  there  is  also  a  urinal  and  a  vault  privy,  was  taken  over  by 
the  Linooln  Corporation  in  July,  1904. 

Hie  drainage  of  the  depdt  was  on  January  28th,  1905,  disconnected  from  the 
snxfaoe  water  drains,  and  therefore  from  the  Biver  Witham,  uid  connected  with 
the  sewers.  The  ditch  and  dyke,  which  nobody  appears  to  own  and  which  were 
in  a  foal  state,  were  cleaned  out  by  the  workmen  from  the  Lincoln  Waterworks 
on  January  31st.  The  opening  from  the  dyke  to  the  river  was  then  dammed 
with  earth  roughly  placed  across  it,  and  the  foul  liquid  flowing  in  ponded 
belund  this  temporary  dam.  A  heavy  shower  of  rain  would  probably  cause  the 
storm-water  to  carry  away  this  dam,  thus  suddenly  liberating  to  the  river  a 
large  collection  of  foul  material. 

By  the  Lincoln  Water  Works  Acts,  1871,  it  Ib  in  effect  enacted  that  any  person 
saosing  pollution  of  the  various  waters  from  which  the  Corporation  derives  its 
water  supply  is  liable  to  a  penalty  of  five  pounds,  and  a  daily  penalty  of  twenty 
ihillingB  for  each  day  on  which  the  offence  continues,  ft  was  manifest  on 
inspection  of  the  water  area  that  this  power  of  the  Corporation  to  protect  its 
water  supply  against  pollution  has  been  very  indifferently  exercised. 

Chemical  and  BacUriolcgieal  Examination  of  the  Water. — When  the  deputa- 
tion of  the  Corporation  came  to  the  Local  Gk)vemment  Board  on  January  26th, 
1905,  thoY  stated  that  a  sanple  of  the  public  water  supply  had  been  taken  in  Uie 
first  week  in  January  and  submitted  to  analysis.  The  report,  dated  January 
17th,  is  given  in  Addendum.  It  states  that  *'  from  a  chemioil  point  of  view  the 
water  is  not  fit  for  drinking,"  and  that  the  total  number  of  micro  organisms  in 
this  water  is  not  excessive,  but  fJiat  the  presence  of  intestinal  bacteria  must 
l>e  regarded  as  evidence  strongly  suggestive  of  pollution  with  sewage  or  fsscal 
water. 

Samples  of  water  entering  the  Waterworks  from  the  Catchwater  Drain  and 
^ike  Drain  and  of  the  filtered  water  in  the  pure  water  tank  were  taken  by  me 
cm  February  1st  and  forwarded  to  Dr.  Klein,  who  commenced  his  examination 
of  them  the  same  day.  On  Febroary  11th  some  sediment  from  the  pure  water 
tank  was  sent  to  Dt.  Klein.  Details  of  his  report  on  the  examination  of  these 
waters  are  annexed.  Briefly  I  may  state  that,  as  regards  specific  pollution,  he 
foimd  in  ^  water  of  the  Catchwater  Drain  a  microbe  '*  in  all  essential  respects  " 
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▲PP.  A,  No.  &    the  same  as  a  labctratory  ^peoimen  of  BacilliLs  typhosna,  and  somewbit  nil  ■  ^  ; 

organising  in  the  water  of  the  Pike  Drain,  iu  which  water  he  slso  foaii  M^i 

^tiA^^^^-^h     ™^crobe  corresponding  with  Gaertner's  Bacillns.    No  microbe  of  this  type  w  ■  Fc 
Dr.  Reece?  *    ^    found  in  the  water  of  the  pure  water  tank ;  bat  in  the  sediment  of  the  tiikki 
found  a  microbe  which  was  possibly  the  Bacillus  typhosus,  somewhifc  aM 
in  its  characters  by  sojourn  in  the  water.  B^fil 

The  water  from  the  Catchwater  and  Pike  Drains  as  it  entered  the  Wfttsfoli  |"^ 
contained  Bacillus  coli  communis  in  1  cc.,  but  not  in  ^^^h  oc;  thifcrftfei 
Catchwater  Drain  showed  spores  of  Bacillus  enteritidis  sporogenes  in  10  tti 
but  not  in  1  CO. ;  and  the  Pike  Drain  water  in  100  cc..  but  not  in  lOec  Iki  _ 
number  of  microbes  in  the  unfiltered  water  was  3,500  per  I  oc.,  and  2^  fi  f 
1  cc.  for  the  Catchwater  and  Pike  Drains  respectively.    The  filtered  water  9^ 
contained  64  microbes  per  1  cc.,  but  it  contained  Bacillus  ooli  communis  in  I «« 
although  not  in  y\yth  cc.    No  spores  of  Bacillus  enteritidis  sporogenei  lOi 
found  in  100  cc.  of  this  water. 

Meteorological  conditioM  in  the  relation  to  the  Outbreak, — Stndy  of  Diagnal 
shows  that  during  the  second  week  in  November,  1904  (6th-12th),  rain  oolyii 
small  amount  fell  for  five  days.    In  the  third  week  in  November  (13th-lm)i 
there  were  three  days  on  which  there  was  froet.     In  the  fourth  week  it 
November  (20th-26th)  rain  and  snow  fell  on  four  days  and  on  six  di^  tkn 
was  frost,  the  thermometer  dropping  as  low  as  15*'  Fail.    The  tempexatue  dil 
not  rise  altogether  above  freezing  point  till  the  fourth  day  of  the  foUownc 
week,  November  30th.    At  this  time  the  river  and  its  contrlbntory  streams  wen 
frozen  over.    The  frost  broke  rather  suddenly,  on  the  Ist  December.    Then 
was  frost  again,  the  thermometer  falling  to  25°  Fah.  on  December  9th,  sal 
much  rain  fell  between  that  date  and  December  17th,  when  after  a  eodden  me 
of  temperature  the  thermometer  again  dropped  and  there  was  frost  for  wm 
days. 

It  is  to  be  borne  in  mind  that  heavy  rainfall  would  wash  into  the  streams  and 
river:*  the  scourings  of  farmyards,  and  the  refuse  from  the  banks,  whereby  tbe 
water  to  be  filtered  would  l^  to  a  corresponding  extent  polluted. 

Aa  I  am  informed  the  increased  rate  of  pumping  at  the  Waterworks 
menced  on  November  IDth,  1904,  and  continued  till  January,  1905. 

Thus  at  a  time  when  the  water  entering  the  Waterworks  must  have 
a  higher  degree  of  impurity  than  usual,  and  when  the  filter  beds  were  liable  to 
be  put  out  of  working  order  by  frost,  a  larger  quantity  of  water  than  had 
previously  been  the  case  was  being  passed  through  the  filter  beds. 

It  has  been  the  custom  of  the  people  of  Lincoln  to  let  the  water  flow  from 
the  taps  during  frost,  in  those  cases  where  the  water  is  laid  on  to  exposed 
standards  or  pipes  in  the  yards,  and  not  carried  inside  the  houses.  Thus  during 
a  frost  when  the  action  of  filter  beds  at  both  the  Waterworks  and  PO'^mge  dis- 
posal works  is  liable  to  be  prejudicially  affected,  a  greater  demand  is  imposed  tm 
them.  I  am  informed  that  after  a  severe  frost  a  month  to  six  weeks  elapses 
before  all  the  burst  water  pipes  and  mains  can  be  repaired  and  refitted,  and  in 
this  interval  much  water  runs  to  waste,  and  thus  the  demand  for  an  increased 
amount  of  water  in  the  City  does  not  cease  with  the  frost,  but  is  contiitued 
during  the  period  when  the  melting  ice  and  snow  carries  impurities  into  the 
water  ;  so  that,  at  the  time  additional  care  in  and  a  slower  rate  of,  filtration  ire 
required,  water  is  liable  to  be  passed  through  the  filter  beds  in  undue  amount 
and  at  an  increased  rate.  As  matter  of  fact,  it  was  known  that  three  of  tiie 
filter  beds  were  not  working  in  a  satisfactory  manner  in  the  last  quarter  of  the 
year  1904. 

If  diagram  I.  be  again  referred  to  it  will  be  seen  that  the  first  case  of  enteric 
fever  was  notified  just  about  three  weeks  after  a  frost  which  had  been  preceded 
by  some  rain.  No  source  of  the  infection  of  the  enteric  fever  had  been  traced 
in  this  case ;  but  it  if  conceivable  that  some  alteration  had  taken  place  in  the 
filter  beds  at  the  \\  atcrworki^,  cither  by  the  extra  amount  of  water  forced 
throu^^'h,  or  from  tho  action  of  frost  it-^elf,  or  by  both  of  these  means,  which 
permitted  insufHciently  purified  water  to  pass  through  the  lilUT  beds. 

The  fiecond  case  of  enteric  fever  notified  on  December  22nd,  was  followed 
four  days  later  by  a  batch  of  cases  Ifi  in  number,  the  notifications  extending 
over  the  period  of  12  days  (27th  of  December  to  7th  of  January).  A  month 
before  this  second  case  occurred,  with  the  cases  that  immediately  succeeded  it, 
there  had  been  rain  in  considerable  amount  with  snow  and  severe  frost  which 
broke  up  rapidly  three  weeks  before  these  cases  were  notified.    It  is  possible 


thkt  tlia  alteration  the  filter  beds  may  hare  gnitalned,  aa  Bnggeatti  above,  maf     aff.  A.  KikP 

luTe  become  ex^gerated,  and  that  pollatioii  ia  greater  amoaot  than  before  may 

liBVB  gained  access  to  the  water  ea  delivered  from  the  Waterworks.  IVLinpolo'-' 

For  a  third  lime  these  cooditiona  are  repeated,  almost  in  the  same  order  Dr,  Keecs. 
dnting  the  period  from  December  "th  to  December  31b1,  snow,  with  frost,  heavy 
rains  and  rapid  thaw,  Followed  by  severe  froat  and  again  rapid  thaw.  A  bat4;h 
of  eight  casai  of  enterio  were  notified  between  Jannaiy  13th  and  ISth,  and 
three  week*  after  the  thaw  of  the  Inst  week  in  December  was  wall  oetabliBhed, 
oinie  the  great  ontburet  of  enteric  fever  which  rose  aaddenly  daring  the  fourtn 
week  of  Janoary,  attained  its  greatest  altitude  daring  the  first  week  in  February, 
and  which  fell,  not  qnite  so  quickly  as  it  rose,  during  the  second  and  third  weeks 
of  that  mouth. 

Piteo-Kirnt  ai  to  the  tnvree  of  ttipply  prior  to  the  Enterh  Ftrer  OHtbreai  0/ 
19Dt-5. — The  ansatisfactoiy  nature  of  the  soaroo  from  whence  the  water  ta 
supplied  to  the  City  of  Lincoln  has  from  time  to  time  been  brought  to  the 
noti<ie  of  the  Corporation  by  the  Local  Oovemment  Board. 

After  a  letter  from  the  Board  to  the  Corporation  in  I8SB,*  and  daring  the 
prevalence  of  cholera  on  the  Continent  of  Earope  in  18ii6-7,  Tlr.  Airy,  one  of 
the  Medical  Inspectors  of  the  Local  Government  Board,  vii>ited  and  inspected 
Lincoln  in  October,  1886,  and  left  with  tho  Corporation  a.  memoraniium  of  re-  , 
commendations  for  their  guidance,  the  firnt  of  wb.irb  referred  to  "  The  unsafa  1 
character  of  part  of  the  public  water  supply  and  the  need  of  inquiry  ooncerning 
other  possible  aouroee  of  supply." 

CotTeepo^idenoe  on  this  subject  eusaed  between  the  Board  and  the  Corporation, 
but  beyond  obtaining  two  reports  (December  15th,  188G,  and  September  13tb, 
1887)  from  their  Water  Engineer,  the  Corporation  appear  to  have  done  bnt  little 
in  the  way  of  dealing  with  the  water  qtieetian  on  the  lines  of  Dr.  Aiiy'a 
icoommeni^ti  on. 

At  the  time  of  the  threatened  invasion  of  this  country  by  cholera  in  1S93-4, 
tho  City  of  Lincoln  was  inipeoted  by  my  colleague,  Dr.  Wheaton,  early  in  May, 
ISSi.  On  the  29th  Hay  of  that  year,  he  met  the  Corporation  of  Lincoln  in 
conference.     The  Mayor,  A.  W.  Hall,  Esq.,  presided  at  the  meeting ;  there  were 

rsent  Aldermen  Maltby,  Glasier,  Dickinson,  Williamson,   Couucillora  Page, 
Pratt,  Harrison,  Wallis,  Woodtosk,  Pacy,  Lowe,  Ellia,  Turner,  Brc^den,  and 
HartiD,  and  several  ofilcors  of  the  Corporation. 

At  this  conference.  Dr.  Wheaton  made  a  fcriea  of  recommendation  a  lo  the 
Corporation  as  reftards  measures  to  bo  token  with  a  view  to  dealing  with 
cholera  and  other  dangerous  infectious  diseases.  He  left  with  tho  Corporation 
a  memorandum  of  the  recommendations  and  this  is  affixed  to  the  Corponttioa 
Minutes  recording  the  conference. 

The  first  recommendation  is  worded  as  follows : — 


I.  Walir  5uM>'l'-— The  SnoitBry  AelhorlC;  should  ci 


D  for  I! 


lasen  to  preveBt  ib'e  poUutlOD  at  the  waMi  and  also  to  e 
AwttlbnUon. 

In  his  report  to  the  Local  Government  Board 
conference,  Dr.  Wheaton  states  ; — 

Wllti  regard  lo  ReoomaieDdutloD  No.  1.  conoeraiDS  tV 
dangen  oonneoled  with  the  uae  ol  water  from  aourco 
Croio  sewage  nod  mauoce ;  and  eald  that  nitration  could 


supply,  every  mean! 


lucply  of  water 
'  ™1^^' 


Ui  etficlenl  nitration  b> 


0  the  proceedings  at  thla 


Ites. 
B.  K.  HRBB.  Esq. 


the  LiDcoln  Urban  Sanitary  Authority,  Lincoln. 

,  _M  dirf  oled  by  tho  Local  OoverDinent  Board  to  state  1 

consideration  yoor  letter  ol  the  Ifllh  Inttant,  logelher  wilh  tl 

—       .      -    ■■      1-   -     ■  —    ,f  of  Health  lor  the  City  ol  Lino. 

d  I  am  to  itale  that  havlcn  careli 

Ihe  Town  Conncll  will  Inaur  a  «n 
IS  Clly  through  proventihle  pollulii 


ation  yonr  1 
I,  Ibe  Medic 


shotUd  hiraaltei  spread  ic 


that  "the  quality  al 
jQds  for  eomplaint.' 
ppunlhllltr  If  dlHi 


ater  supply. 

(Signed)      'a  b!  Peotis, 

Atilit.  Stey. 


Id  the  ate  of  such  watar.  I  mentioned  outbretJta  of  cholera  aod  o!  enteric  lever,  which 
haA  beoa  nttrlbuled  to  Ihe  use  of  v&ter  iliitllar  In  laurce  to  the  UhcoId  aupplr,  although 
I)rBTloa'1v  iiu))leot«d  to  tlltratloa.  I  referred  lo  the  great  difllCDitteB  met  viCh  in  cutpBg 
,  out  etDslent  QttiatloD ;  eaixniallv  wben  the  water  to  be  flilersd  wu  derived  partly  bom 
a  river  and  partlT  from  arable  Ifuid :  at  !■  the  emu  at  Lincoln,  nwing  to  the  large  amoont 
of  BUBpanded  matter  tn  the  water  after  lalnrall  ctonini  the  unrfaoe  of  the  Alter  bed*,  in  the 
absence  of  anr  tubeldence  reierTOir,  except  in  the  case  of  the  vater  of  tbe  Prial  Drain,  whliA 
doei  Dow  Into  a  reseriolr  before  panlng  Into  the  flllers.  The  water  of  the  Prial  Drain, 
'  —  porL  canDOt  b(>  DHid  after  the  beghmlng  ol  lune,  owtna  to 

r.    I  referred  to  the  method  orrsDewlns  the  flltarbedi.M 


tendliv  to  cBiuD  Incqnahtiei  In  the  rate  st  flltratlon,  by  oanslntt  a  daiuerotu  thlnniiif  tt 

1    ........         .    .,,„„._, 1  ._■■..  _i B  of  any  proTOlon  for  eiolufiag 

-a  thronoh  tha  fliten  attei 


during  recent  yearn,  made  it  pj 
n.    It  wai  w^d  Ih 


_ rererred  to  the  «L 

Iroin  the  general  supply  the  Drat  portion  of  water  which  pi . , 

the  renewal  of  the  Bllcring  material.    I  also  drew  attention  to  the  daoEen  — . 

with  the  Blteoi  ol  [ro«  upon  the  Alter  bed«  which  are  unoorered.  I  adrlaed  the  Banitary 
AnCborit;  to  obtain  a  supply  of  water  from  a  source  whloh  was  qalte  Irae  from  risk  of 

Sollntlon.  and  nhicb  would  not  require  BItratloD  In  order  to  remove  organic  matter  [ram 
.  Isald  that  the  comnarative  eiemptlon  of  the  City  of  Lincoln  from  eboleraond  enlerii) 
feior daring rei^nt  years  ahoutd  not  be  allowed  to  create  a  false  •ense  of  leourity.and 
thalllirasof  □□  nsoio  wait  until  on  epidemic  occurred  before  obtaining  a  ntpnly  oi  pure 
water.    A  great  deal  of  dlscnnion  took  place  upon  this  recotmnendaUon.    It  vai  Hid 

.,._^.,..  _, .  _..,i._      ..    "lyBBoot  ol  tbe  present  water  supply  in  eauBlnc  diaeaae 

able  that  saoh  eiemptiou  vould  coDtlnue  and  that  in 
A  not  a  "  Srat-ctasi "  water,  still  this  risk  n-ns  Dot  t<M 
great  to  be  mn.  It  was  si^d  that  London  was  sallsBed  with  a  water  sapply  ot  a  alnillai 
nature,  and  obtained  from  ■ImllarBDcirces.aiid  wblcb  bad  been  prononocod  by  the  Boyal 
Oommlsslon  on  Uelropolltan  Water  Supply  to  he  of  a  "  very  high  standard  of  eTcelleni* 
and  purity"  :  and  that  the  CommlsiLon  had  drclared  that  tbori^  were  dangers  awoclaied 
with  the  use  of  a  water  which  was  "too  pure."  I  was  asked  whether  I  thought  tbat  a 
fresh  supply  of  water  was  so  nrgently  required  that  11  should  be  provided  Tegaidlas  ol 
oost.   To  whiyb  I  replied  that  this  certainly  wax  Ibe  casu. 

Tha  Lincoln  Medical  Society  ia  IflST  directed  the  attention  ot  the  City  Coondl 
to  tlie  nnaatiafaotor;  nource  from  whioh  the  water  supplied  wbb  derived,  and 
Mine  correspondence  eneued,  tha  Corporation  indioating  that  tbey  did  not  agree 
with  Che  criticiams  of  the  Medical  Sooiety. 

The  Medical  OflSoer  of  Health  in  his  Spraial  Report  on  the  Water  Snppljr  ot 
Lincoln  in  I8SS,  plaued  on  record  his  opinion  (cited  on  p.  107  of  this  Appeudii) 
as  to  the  want  ot  wiitdom  of  relying  on  the  GUtation  of  water  from  a  polluted 
eoarcp,  and  realizing  that  efficient  filtration  alone  stood  between  the  people  of 
Lincoln  and  water-borne  disease,  he  has  from  time  to  time  in  hia  Anntul 
Beports  called  attention  to  the  need  of  extra  Gltration  aroaa  as  the  amonnt  ot 
water  consnmed  in  the  City  became  larger.  In  hia  Annoal  Report  for  1801  he 
drew  attention  to  an  outbreak  of  severe  diarrb(ca  in  the  January  of  that  jfax 
which  was  confined  to  persons,  mostly  adalts,  who  were  resident  within  tbe  area 
supplied  with  water  frotti  the  Lincoln  Corporation  Waterworks.  He  stat«G 
that  these  attacks  were  followed  by  extreme  prostration,  but  no  deaths  were 
refristered  from  the  diarrhtca.  At  the  time  of  the  outbreak  tbe  iDpply  was 
chiefij  from  the  River  Withnm,  which  had  for  soma  weeks  been  frozeit.  The 
water  waa  tnrbid,  and  had  on  offensive  smell  when  heated,  and  contained  a 
large  excess  of  organic  matter. 

Anemptt  of  the  CorporalwH  lo  ubluia  nddHUmal  Water  Sumily  for  Lineoln. — 
J^Tcn  before  the  epidemio  of  enterio  fever  in  1901-5,  the  subject  of  the  water 
supply  has  occupied  mnch  of  the  time  of  the  Corporation  in  discussion.  There 
have  been  members  of  the  City  Council  who  realized  the  risk  tbe  City  ran  from 
continuing  the  nee  of  water  derived  from  poUnted  sources,  bnt  the  stalwart 
Bopporters  ot  the  eiistini;  supply,  who  have  always  been  ready  to  cppoee  their 
opinion  to  that  of  "experts,"  have,  beyond  receiving  reports  on  its  nature  and 
on  additional  Boarces  which  might  be  made  available,  succeoded  in  preventing 
anything  like   compiehensire  itction   being  taken   until   comparatively  recent 

Nevertheless,  theee  reporta  received  by  the  Corporntion  have  shown  the 
difficulty  and  the  nncer^inty  of  procuring  water  in  amount  required  tor  a 
large  city  like  Lincoln,  and  tbe  plans  that  have  from  time  Ui  time  been  sag- 
geated  have  generally  had  for  their  object  the  supplementing  of  the  eiisting 
supplies  rather  than  their  snpercession.  The  success  of  most  of  the  schemes 
depended  on  the  chance  of  a  sufficient  amount  of  wholesome  water  being 
obtained  OS  a  reanlt  of  deep  boring  into  Sandstone  or  Limestone:  a  problema- 
tical  event  which  may  have  led  the  Corporation  t^i  hesitate  to  incur  the  heavy 
(kmC  involved. 

In  1891  the  Corporation  consulted  Mr,  C.  U,  de  Hanoe,  M.Inst.C.E.,  as  ta  the 
possibility  of  providing  a  fresh  snpply  of  water  for  Lincoln.  His  report  deals 
with  the  geology  of  the  district,  and  he  expresses  an  opinion  that  a  boring  down 
to  the  Red  Sandstone  in  the  ueighboorhood  of  the  City  wonld  prodace  a  million 


PlUods  a  daj'.  He  givea  an  alt^matire  eobeme — tbe  sinking  of  ehafla  and  adits 
in  tba  Limeatone  nearer  the  City,  whereby  "a  variable  quantity  neoessitating 
«toimg«  "  CDOld  be  obtained.  J 

FoUowJDBf  on  the  ontbrenk  of  eot«lic  fever  at  MiLidetone  and  the  protest  of 
the  Lincoln  Medioal  Sooiety,  the  Corporation  in  18118  consulted  Frofeaaor 
Edward  Hall,  [,L.D.,  who  was  asked  to  advise  M  to  a  supply  of  water  for  the 
City,  and  lie  famished  a  report  in  October,  1899.  He  sets  forth  three  schemes,  and 
deoidra  in  favoar  of  one — the  sinking  of  a  well  £00  feet  in  depth,  and  the 
driring  of  a  bore-hole  into  the  Sandstone  from  the  bottom  of  the  well  of  ioch 
divneter  that  it  sboald  not  be  less  than  twelve  or  fouiteeu  ittohei  in  diameter 
at  a  depth  of  1,200  feet  from  Che  bottom  of  the  well. 

From  this  bo^i^e  it  was  calculated  that  I.WIO.OOO  gallons  of  water  per  day 
would  be  obtained  from  a  depth  of  1,900  feet.  It  is  clear  that  tbia  supply  waa 
only  ooiuidered  as  supplemental  to  that  from  the  Witham,  aa  Professor  Hull 

The  vnter  pumpal  might  bo  mlied  with  the  oii»tlng  supply  (tom  Ihe  Hiver  Wllham. 

In  1898,  the  Corpoiation  determined  to  improve  their  water  supply,  and, 
although  Borne  oonaiderable  time  elapsed  between  the  date  of  the  receipt  of 
Profecsor  Hall's  report  and  the  aotual  date  of  commeucing  Che  boring,  tbo 
HinntCB  of  the  Committee  show  that  the  matter  was  in  no  way  shelved,  many 
important  details  had  to  be  investigated  and  -dealt  with  before  the  Corporation 
wu  in  a  position  to  cauae  the  boring  to  be  nndertjkcn.  After  the  report  waa 
o^imdered,  mtimatea  for  the  borings  were  asked  lor  and  waterworks  Tisited, 
la  JqIj,  1899,  Mr.  Percy  Griffltha  was  appointed  as  the  Engineer  for  the  Cor- 
poratioD  in  connection  with  the  contemplated  works.  After  consideration  of 
t«nders  this  plan  was  adopted,  and  in  August,  1901,  a  contract  wae  signed  with 
UeaKTs.  Chapman  and  Sons,  of  Salford,  for  £14,60ri,  the  main  portion  of  the 
work  was  to  be  completed  in  four  years,  and  the  bore  was  commenced  at  the 
Waterworks. 

Operations  were  intcrmptad  in  November,  1903,  by  the  jamming  of  the 
boring  tool  in  the  borehole,  and  by  the  breaking  of  a  rope  with  Lhe  loss  of 
the  boring  tool  at  a  depth  of  860  feet.  The  tool  became  embedded  in  the 
boring  and  attempts  to  recover  it  failed.  The  brick  well-ahaft,  a  feet  in 
diameter,  which  had  been  sunk  te  a  depth  of  100  feet  from  the  surface  waa 
continued  to  a  depth  of  gyo  feet,  thus  increasing  the  facilities  in  boring.  The 
oontractors  then  applied  to  the  Corporation  for  financial  assistance,  and  it  waa 
ieK>1ved  to  make  advances  to  an  amount  equal  to  the  contractors'  actual  expen- 
diture in  constructing  the  well.  The  borehole,  30  inches  in  diameter,  waa 
recommenced  from  the  bottom  of  the  well :  also  by  means  of  this  well-ehaft 
the  size  of  the  borings  can  be  continued  at  an  increased  diameter  beyond  t^t 
originally  agreed  upon.  It  is  considered  that  the  Sandstone  wtU  be  reached 
at  a  depth  of  61S  feet  below  the  level  of  the  bottom  of  the  welt-shaft, 
but  some  months  must  elapse  before  thiu  work  is  completed,  and  there  is 
always  the  risk  of  tiie  rope  again  breaking  i(  the  boring  diverges  from  tho 
direct  line,  and  the  boring  tool,  au  instrument  some  ten  teot  in  length,  gets 
jammed  in  the  bore. 

The  epidemic  of  enterio  fever  thus  occurred  at  a  ti 
being  taken  to  improve  the  existing  supply  of  watei 
advantage  could  be  reaped  from  the  work  in  bond. 

On  Fehmaiy  18th,  1905,  the  Special  Committee  of  tbe  City  Council  decided  to 
seek  the  asfistance  of  Hr.  Qeo,  H.  Hill,  the  Water  Engineer  of  Manchester,  who 
designed  and  carried  out  tie  Thirlmere  Waterworks,  and  who  was  a  member  of 
the  Special  Commission  for  dealing  wich  the  London  Water  Supply,  in  improving 
their  existing  Waterworks,  and  in  seeking  a  supply  of  water  from  some  souroe 
other  than  the  River  Witbam.  Mr.  Hill  suggested  that  the  advice  of  Mr.  Wm. 
Wbittaker,  B.A.,  F.E.S.,  Past  President  of  the  Geological  Society  and  of  the 
Geological  Association,  should  be  sought,  and  this  gentleman,  at  the  reqnost  of 
tlie  Special  Committee,  met  them  in  consultation  on  February  22nd.  Mr.  Henry 
PreaUtn,  Manager  to  the  Grantham  Waterworks,  who  has  made  special  study  ot 
the  Geology  ot  Lincolnshire,  was  also  associated  with  Messrs.  Hill  and  Whittakei 
in  thi«  inquiry. 

The  difficulty  ot  obtaining  water  in  amovint  required  for  Lincoln  is  again 
emphasized  by  the  reports  of  Mr,  William  Whittoker  on  the  nndergroond 
aonrces  of  supply  ;  and  by  Messrs.  George  H.  Hill  In  Sons,  on  the  question  of 
boring,  and  the  latter  alto  seta  forth  estimated  cost  of  the  undertaking, 
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Briefly,  they  ehow  that  to  ob  tain  water  by  deep  boring  Erom  ft  seleoWd  aiw 
would  cost  BD  ontla;  of  some  £100,000,  and  between  MS.Om  to  £9,000  kcniul 
workinB-  expenses ;  a  earn  when  capitatizad  of  about  £300,000.  Hoieorei, 
several  years  would  probably  elapse  before  the  wnter  would  be  available  lor  ttu 
supply  of  tlie  City, 

■Hie  Chemical  Trfalm«<ii  of  iht  Wattr.—kK  my  Bret  meeting  with  the  repw- 
centatives  of  the  Corporation,  on  January  Slat,  1  Roggested  that  the  Corporation 
phould  cause  wat«r  M  be  boiled  in  bulk  and  distributed  by  carts  throughout  the 
poorer  parW  of  the  City.  This  suggestioa  was  regarded  as  impracticable,  and  I 
WB8  informed  that  the  artiian  papulation  as  a  whole  was  aa  intelligent  clasi 
and  wonld  boil  their  water  after  readings  the  notices  posted  in  the  City  by  the 
Corporation.  Aa  regards  the  lower  grade  population,  it  was  stated  that,  even  if 
they  eonld  be  indumd  to  receive  boiled  water  from  the  Corporation  carta,  they 
would  not  ase  it,  and  would  probably  throw  it  into  the  sireets. 

To  supply  Lincoln  at  short  notice  with  KOme  2,000,000  gallone  of  water  a  day 
from  a  sonrce  above  auapioion  was  out  of  the  question. 

I  therefore  snggented,  on  February  Tth,  ta  the  Committee  the  desirability  of 
consulting  with  experts  in  bacteriology  and  ohemistry  with  a  view  to  treating 
the  water  supplied  to  the  town,  so  aa  to  render  it  reasonably  free  from  the 
Bacillas  typhotras.  The  Committee  accepted  this  siurgeation  and,  in  relation 
therewith,  sought  the  owiHtanca  of  Dre.  Houston  and  McGowan,  of  whom  ths 
former  has  been  GDfiaged  in  the  study  of  the  biology  of,water  for  many  jsra, 
nnd  is  the  bacteriologist,  »a  the  latter  is  the  ohemist,  of  the  Royal  ComminioB 
on  sewage  dinposal.  Dr.  Houston  arrived  in  Lincoln  on  February  8th,  and 
Dr.  HoGowan  on  February  9tb.  and,  after  study  ot  the  local  conditions,  oon- 
mepced  the  treatment  of  the  water  on  Febmary  llth. 

The  difficulty  in  treating  the  water  of  Lincoln  with  any  chemical  la  dae  to 
the  fact  that,  excepting  the  ruservotrj  at  CrosH  Cliff  Uill  and  Westgate  holding 
between  them  about  one  day's  supply  ot  wiiter,  and  to  which  the  water  it 
pnmped  after  llltratioii,  there  is  no  storage  reservoir  where  any  process  of  water 
sterilization  on  a  large  scale  could  be  carried  out  before  filtration  without 
cntting  off  the  snpply  to  the  CiCj.  In  det«rmIniDg  the  manner  in  which  any 
process  intended  to  seonre  the  Bteriliiatian  of  the  public  water  supply  would 
best  be  applied,  several  oiroumstanceB  bad  to  Jbe  borne  in  mind.  Inasmuch  M 
the  Badllns  typhosus  had  been  found  in  the  water  p-iasing  into  the  Waterworks 
from  the  Catchwater  Drain  and  the  Pike  Drain,  water  deiivcd  in  aU  probability 
from  the  Eiver  Witham,  there  was  strong  preiomptlon  that  the  filter  beds  were 
infected.  This  consideration,  ooapled  with  that  of  the  preeenoe,  established  st 
a  slightly  later  dat«,  of  a  modified  form  of  Bacillus  typhosus  in  the  sediment  ot 
the  pure  water  tank  from  which  Che  previonsly  Gltered  water  is  pumped  direct 
to  the  City,  showed  the  necessity  of  disintectiDg  the  filter  beds  and  the  pars 
water  tank,  and  of  treating  the  water  prior  to  its  filtration. 

Dre.  Houston  and  McGowon,  after  stady  of  the  local  oonditions,  oame  to  the 
oonolusion  that  the  addition  of  chloros  (a  commercial  preparation  of  the 
hypochlorite  of  soda,  ot  which  they  had  had  previoos  eiperienoe  in  experi- 
mental sterilization  of  sewage  eiHuenta)  to  the  wnter  as  it  passed  to  the  SlWr 
jMdg.  afforded  the  best  ohiince  of  rendering  the  water  free  Irom  ohjebtiraabit 
micro •or^nliTS!!  and  at  the   same  time  devoid   of   harmful  properties  to  the 


This  treatment  was  commenced  on  February  lltb,  and  was  thenceforth  applied 
continnoiisly  to  the  wat*r  pasaing  into  the  works  from  the  River  Witham 
(Catchwater  and  Pike  Drains),  The  water  from  the  Ballast  Pits  was  not  dealt 
with  as  it  was  regarded  as  free  from  suspicion,  and  the  water  from  tbe  Harti- 
holme  Reservoir  was  not  in  use  at  that  time. 


The  w 


n  thest 


I     lltb,  13th,  18th,  and  20th,  and  that 
February  12th,  14th,  and  17th.    These 
to  interfere  as  little  a.t  might  be  with  th 
give  time  to  permit  of  the  water  being  uoder 
passed  into  supply. 
The  carboys  oontoining  chloros 
I    ohemical  could  drop  continuously 


CHS  Hill  wft»  treated  on  February 

le  service  reservoir  at  Westgnte  on 

'cirs  were  dealt  with  at  night,  so  u 

demand  of  the  City  lor  water,  and  to 

■  '      lome  hoars  before  it 
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that  by  siphon  a 
uie  water  as  it  wiu  pumped  to  the  Qltq 
treated  with  chloros,  and  the  pura  w 
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To  prevent  nny  possibility  of  froe  aoiJ  pneeing  into  the  supply  a  few  pieces  of 
□hloride  of  calciam  were  placed  in  the  pure  water  tank,  aad  by  way  of  teat  a 
lire  gold  fiab  wae  kept  in  this  tank.  The  water,  daring  the  earlier  periods  of 
th«  treatment,  was  tested  chemically  with  iodide  of  potossiom  and  starch  to 
detect  any  minute  qnimtiCy  of  ohlorioe  whicb  might  pass  through  the  tilt«» 
into  the  supply,  and  samples  of  water  drawn  from  iliffercnt  parts  of  thu  City 
were  tested  for  the  presence  of  minute  quantities  of  lead ;  uo  trace  of  thSi 
metal  was  ever  found.  Daily  biologioal  eiamiuaiiun  was  made  of  the  water 
after  treatment ;  the  results  obtained  were  remarkably  good. 

The  Bacillus  typhosus  and  the  Bacillus  coli  communis  are  both  microbes 
found  in  discharEes  from  the  intestine,  bat  the  former  i-t  a  less  hardy  organism 
than  the  latter  and  more  rc^ily  perishes  when  eipwed  to  Dncongeniol  sur- 
ninndingB.  This  fact  is  taken  advantage  of  in  dealing  with  the  purification 
of   sewage  efflnenta  and  water   polluted  with  lorganio  material  of   intestinal 

It  is  known  that  an  agent  or  condition  which  will  destroy  or  materially 
diminish  the  number  of  Bacillus  coll  communis  present  in  a  given  sample  will, 
with  certainty,  kill  the  leas  robust  Bacillus  typhosus.  Also  becnuno  the  Bacillus 
cx^  oommunis  is  constantly  present  in  sewage,  iw  preaence  in  larger  or  smaller 
amount  in  a  water  in  token  as  an  Index  of  the  degree  of  pollution  of  that  water, 
and  therefore  of  Che  potential  risk  inourred  in  using  such  water  for  domestic 
parposes.  Henco  the  ematlest  quantity  of  water  in  which  the  Bacillus  coli 
communis  can  be  detected  is  taken  as  the  standard  of  purity  of  the  water  in 
question.    The  result  is  expressed  in  t«rms  of  cubic  centimetres  (oc.). 

The  water  at  LincDlu  after  treatment  with  '■  chloros,"  though  quite  clear  and 
free  from  turbidity,  had  a.  distinctly  musty  s-mell  and  taste.  When  the  water 
was  hot  or  cold  this  smell  and  taste  were  not  markedly  appreciable,  bnt  when 
the  water  was  merely  warm  the  odour  given  oft  could  not  (all  to  be  detected  by 
penons  having  imiinari/  sense  oF  smell.  Aiter  some  weeks  of  treatment  either 
OD  aooount  of  the  organic  matter  present  in  the  niter  beds  being  need  up, 
midixed,  or  on  account  of  the  lesser  quantity  of  chloros  used,  this  smell  and 
tMta  became  less,  and  in  the  first  week  of  May  I  could  not  detect  it  The  scent 
giTen  off  from  the  water  somewhat  resembled  that  of  nnt»  in  an  earthenware 
vessel  which  had  been  brought  up  from  storage  in  a  damp  cellar,  tfever- 
theleas  although  to  tbe  senses  of  sight,  smell  and  taste  the  water  compared 
tavoorably  with  the  waters  supplied  in  many  places  from  upland  moorland 
soorces,  the  people  of  Lincoln,  accustemed  to  a  tasteless  water,  and  having  the 
kaowledge  that  the  water  had  been  treated  witi  "chemicals,"  refused  in  many 


In  the  Corporation  notice  warning  the  people  that  the  water  had  been  sub- 
nutted  to  chemical  purification,  it  was  stateil  that  the  water  had  better  be  boiled 
tnforeuse. 

This  atat-ement  drew  forth  the  criticism  that  if  it  were  still  neceesar;  ttj  boil 
tbe  water  before  use,  why  should  it  also  be  treated  chemically  1 

The  proportion  in  which  chloros  was  added  to  (he  water  varied  from  time  to 
time  with  the  varying  circumstances,  and  with  the  further  knowledge  brought 
by  eiperienoe.  At  the  commencement,  ^e  fort  in  1U,000  was  used  at  the 
Witerworks,  but  it  was  found  that  one  parl~in  20,000  shut  up  in  a  filter  bed 
sntii  its  presence  in  the  water  percolating  through  could  not  be  detected  by  the 
iodide  al  pota>»ium  and  starch  test  (which  ia  naid  to  be  capable  of  detecting  one 
pari  m  two  millions),  was  of  sufficient  strength  to  sterilise  the  filter  bed.  The 
•Seagth  of  the  chemio:il  added  in  the  first  instano^  to  tbe  incoming  water  was 
1  Ic  10,000  :  and  to  the  wafer  in  tbe  reservoits,  as  CBtimnted  on  their  maximum 
ctftdij,  the  strength  at  firtt  ailded  was  I  in  64,000  at  Crossclilfe  and  1  in 
IHI,(K>0  at  West^ate,  but  as  neither  reservoir  was  full  of  water  at  the  time,  the 
proportionB  were  somewhat  higher. 

this  (treogth  was  reduced  on  February  21st  Co  one  part  in  50,000  before 
GUnllon,  and  at  the  reservoirs  to  one  put  in  100,000. 

Then  sodium  hypochlorite  is  added  to  witter^  oxygen  is  liberated  and  in  ita 
nuMDt  form  ac[«  as  a  powerful  oxidizing  agent,  and  common  salt  (sodium 
Bblnide)  is  formed.  At  Che  strength  tbe  chloros  was  used  the  amount  of 
nnunciD  salt  formed  would  be  extremely  small,  and  could  not  be  detected  in 
At  water,  except  by  chemical  testa. 

On  Febrnary  21tb  the  members  of   the  medical  profeei 
UaaHa,  some   30  to  40  gentlemen,  were  invited  to ' 


'.A; No. 8.    McGowan  and  myself  in  conference.    At  this  meeting  I  explained  t^  fii- 
*— 1-    *       oalties  that  had  to  be  dealt  with,  and  the  action  adopted.     It  was  itsted  If 
ric  Fe^or     certain  of  the  medical  men  present  that  the  water  as  treated,  had  cauMd  cdc 
^™^  *  °^  and  diarrhGDa  among  their  patients  and  eczema,  skin  irritation,  and  oonjnai' 
Titis.    Others  had  noticed  nothinfr  of  the  sort.    This  irritant  action  wsb  c» 
:    sidered  by  a  few  to  be  dae  to  **  chlorination  *'  of  the  water,  bat  it  was  poiilri 
out  that  chemical  tests  capable  of  detecting  free  chlorine  in  one  part  per  tw 
million  failed  to  show  any  trace  of  chlorine  in  the  water — and  it  was  iHwifi 
by  certain  of  these  practitioners  that  they  treated  their  enteric  ferer  pakinii 
with  chlorine  mixta  re.    The  medical  profession  waa  divided  in  opinion  ai  ti 
the  qaality  of  the  water  sapplied  by  the  Corporation  Waterworks,  bat  thsjm 
anable  to  snggest  any  alternative  treatment. 

It  is  difficult  to  understand  how,  and  in  what  manner,  chloros  which  oouUhI 
be,  detected  in  the  water  as  supplied  to  the  City  bj  the  most  delicate  ink 
could  have  affected  certain  persons  in  the  manner  attributed  to  it.  It  is  knon 
that  a  man  drank  daily  half  a  pint  of  a  1  in  5,000  solution  of  the  erjMid 
sodium  hypochlorite,  which  contained  about  87  per  cent,  by  weight  of  aniliMi 
chlorine,  for  a  period  between  two  to  three  weeks  without  experiancsinf  tnyiB 
results  ;  and  this  solution  would  not  have  become  "spent,"  as  would  the 
in  acting  on  organic  material  present  in  the  Lincoln  water. 


Water  brought  into  the  DiMrict  from  place$  outiide, — As  soon  as  it 
known  that  the  water  supplied  by  the  Corporation  from  the  WaterwofkiW 
specifically  contaminated,  the  demand  for  a  water  from  another  sonroe  ante  ii 
the  town.  At  the  beginning  large  numbers  of  persons  fetched  their  drinliV 
water  from  the  drinking  fountains  supplied  with  conduit  water,  bat  on  tki 
16th  February,  1905,  as  a  result  of  a  Corporation  notice  as  follows  r—^WilB 
from  the  conduits  is  not  free  from  risk,  as  the  gronnd  above  the  head  of  te 
springs  is  heavily  manured.  If  consumed  it  should  be  previonslj  boiled,"— 4kf 
use  of  water  from  this  source  of  water  supply  was  in  great  part  diaoontiniNd. 

On  and  after  February  1 7th,  10,000  gallpns  of  water  were  brought  into  tibe 
town  daily  from  Newark  by  the  Midland  Railway  through  the  generosity  cf 
Alderman  T.  Smith,  of  Newark,  the  public  being  allowed  to  draw  water  fna 
the  tenders  in  the  railway  yard.  The  water  tanks  of  the  tenders  were  joined  op 
to  an  arrangement  of  pipes  which  allowed  several  taps  to  be  in  use  at  one  time. 
This  supply  was  subsequently,  on  the  25th  February,  increased  by  anotber 
10,000  gallons  a  day  at  the  expense  of  Mr.  Sharpley  Bambridge,  J.P.,  Counollor 
of  Lincoln,  and  the  cost  of  i  further  quantities  was  defrayed  by  the  Mayor  of 
Lincoln  and  Messrs.  Hole  and  Co..  of  Newark.  The  water  provided  in  thu  w«y 
was  distributed  to  all  parts  of  the  City  by  the  Corporation,  notices  being  isBOcd 
as  to  the  times  and  places  at  which  the  water  could  be  procured.  A  daily  supply 
of  some  20-21,000  prallons  was  available  to  March  Slst,  1905.  On  April  Ist,  the 
Great  Northern  Railway  commenced  to  carry  to  lanooln  at  their  own  expense 
30,000  gallons  a  day  from  their  waterworks  at  Willoughby,  near  Alford,  the 
Corporation  having  to  pay  only  the  cost  of  delivery  in  the  C^ty.  The  Oompuy 
undertook  to  maintain  this  supply  for  two  months.  Under  arrangements  nndi 
by  the  Relief  Fund  Organization,  Corporation  Watercarcs,  holdifig  450  gallonscioh, 
brought  for  Pome  few  days  water  into  Lincoln  from  Wei  ton,  a  village  six  miki 
distant,  but  thin  supply  was  discontinued  in  the  second  weeJc  of  March,  as  IIm 
water  did  not  yield  good  results  on  chemical  analysis.  Water  was  also  brouglit 
into  the  town  by  rail  in  jars  from  Market  Rasen. 

Many  persons  made  their  own  arrangements  for  a  supply  of  drinking  water 
from  the  neighbouring  villages.  Little  inquiry  was  made  as  to  the  aonroes  fioiii 
which  these  waters  were  derived,  and  when  made  as  to  its  degree  of  whoLesome* 
ness,  it  was  limited  to  a  chemical  analysis  of  the  water.  So  long  as  the  water 
was  stated  to  be  from  a  source  other  than  the  Lincoln  Corporation  supply  ihsi« 
were  people  ready  to  buy  it  from  hawkers  in  the  streets  at  2d.  a  gallon. 

The  nst'  of  WeU-irafer. — Many  of  the  old  wells  of  the  City  were  re-opened,  and 
samples  of  their  waters  sent  to  the  Medical  Officer  of  Health  for  analysis.    The 
samples  were  forwarded  to  tho  Public  Analyst  of  the  Corporation,  Mr.  Bajnes, 
at  Hull,  who  made  chemical  analyses  of  them,  which  showed  that  the  waters 
wore,  chemically,  fairly  good  drinking  waters.     No  biological  examinatioei  of 
these  waters  were  made,  and  they  were  taken  into  use  on  the  report  of  ths 
chemical  analysis.    The  wat^r  from  a  spring  by  the  new  schools  on  Monks 
Road,  which  yielded  satisfactory  results  on  chemical  analysis,  was  afterwards 
condemned  by  the  Corporation  Analyst   on    his   subjecting   it  to  biologioal 
examination. 
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Xbamination  of  lien  at  the  Waterworks, — ^There  are  13  regular  men  and  some     app.  a,  No.i 
n—nnl  labourers  employed  by  the  Corporation  at  the  Waterworks,  and  the  con-  -^ 

tractor  sinking  the  new  boring  inside  the  Waterworks  enclosure  has  employed  ^n^ric  Feve 
on  the  ayerage  34  men,  who  have  worked  day  and  night  in  eight-hour  shifts.  It  dV.  rJ^  *' 
ooonrred  to  me  early  in  the  epidemic  that  possibly  one  of  these  men  might 
baTe  passed  through  a  mild  attack  of  enteric  fever  and  be  suffering  from 
**  typhoid  baoilluria,*'  as  it  seemed  probable  that  the  number  of  "£u;illus 
Tjnp'AOBus  *'  present  in  the  water  was  in  excess  of  what  might  have  been  expected 
fiom  pollution  of  a  river  water  by  enteric  fever  stools,  unless  perchance  the 
twicilll  had  increased  in  the  water ;  and  there  is  reason  to  believe  that  Bacillus 
^^rphosus  not  only  does  not  increase,  but,  on  the  contrary,  perishes  in  a  short 
tmie.  The  presence  of  "  typhoid  baoilluria "  in  a  workxnan,  who  would  havo 
almndanoe  of  opportunity  of  passing  his  urine  into  the  river  in  close  proximity 
to  the  Waterworks,  might  be  held  to  account  for  the  large  quantity  of  the  bacilli 
found  in  the  water. 

With  a  view  to  eliminate  this  possible  source  of  specific  pollution  I  asked  that 
le  blood  of  the  workmen  should  be  submitted  to  WidaFs  test,  and  that  if  any 
naoted  to  the  test,  their  urine,  together  with  the  urine  of  sudi  men  as  refused  to 
mbmit  to  the  taking  of  the  few  £-ops  of  blood  necessary  for  examination  for  the 
Widal  reaction,  should  be  biologically  examined  for  the  presence  of  the  Bacillus 
^^yphosus.  This  examination  was,  through  a  misunderstanding,  only  partially 
oairied  out.  Blood  of  38  of  these  workmen  was  submitted  to  AVidars  test, 
and  of  these  three  gave  some  reaction,  the  urine  of  these  three  men  being 
subsequently  examineid  for  the  presence  of  B.  typhosus,  with  a  negative  result 
in  eacmcase. 

JBracehridge  Urban  DUtrict. — ^There  are  now  some  446  houses  in  this  district, 
some  76  houses  having  been  built  since  the  census  of  1901  was  taken.  Of  these 
housea,  425  are  on  the  Lincoln  water  supply,  those  not  on  the  supply  being 
■catteied  houses  in  the  southern  i»ortion  of  the  district. 

JBraneton  Rural  Die^rict, — ^Tho  whole  of  that  portion  of  the  district  known  as 
New  Bonltham  is  on  the  Lincoln  water  supply,  and  this  water  was  also  laid  on 
to  some  25  houses  outside  this  special  area. 


APPENDIX  2. 


SEWERAGE  AND  DRAINAGE. 

Jlie  City  of  Lincoln, — ^For  many  years  some  of  the  sewage  in  drains  from 
water-closet  and  cesspool  found  its  way  into  street  ch&nnelH  and,  with  the 
snr&oe  water,  discharged  either  to  the  River  Witham  in  its  passa^^e  through 
the  City,  or  to  the  Sincil  Dyke.  Lincoln  was,  indeed,  without  a  system  of  sewers 
until  a  scheme  of  sewerage  was  carried  out  in  1877-80  by  Messrs.  Lawson  and 
Mansergh.  This  scheme  was  the  result  of  Writ  of  Mandamus  of  the  Local 
C(ovemment  Board  in  1876.  The  Mayor,  Aldermen  and  Citizens  of  the  City  of 
Lincoln  were  commanded  by  the  High  Court  of  Justice  to  obey  the  Order  of  the 
Local  Government  Board  dated  March  Stii,  1875,  which  required  the  Corporation 
to  provide  their  District  with  a  proper  system  of  main  sewerage. 

The  sewers  and  the  sewage  farm  of  the  City  of  Lincoln  are  under  the  snper- 
Tieion  of  Mr.  R.  A.  MoBndr,  the  city  engineer,  who  was  appointed  in  18S1. 

Considerable  difficulty  was  exxwrienced  in  laying  the  sewers  in  certain  parts  of 
the  Ci^,  as  the  ground  in  places  proved  to  be  shining  sand,  and  foundations  had 
to  be  made  for  we  sewers  to  rest  on.  In  one  or  two  instances  it  has  been  found 
that  the  sewers  had  broken  and  the  sewer  pipes  had  absolutely  disappeared 
in  the  sand,  and  wooden  piles  had  to  be  driven  down  and  iron  sewer  pipes 
anbetituted  for  the  older  earthenware  ones.  It  is  said  that  the  men  engaged 
in  this  work  had  to  constantly  ^ift  their  foothold  to  avoid  sinking  into 
tibeaand. 

Separate  systems  were  laid  down  for  the  sewage  and  the  surface  water.  But 
with  the  extension  of  the  City,  the  rain  water  icom  the  roofs  of  houses  of  the 
artiwn  dwelling  ^ype  and  from  out-building^,  ».«.,  outside  water-closets,  coal 


120 

AFP.  A,  No.  &     BhedsiandiRCiiUeries,  was  allowed  to  discharge  to  the  sink  gnlliea  in  thft  pihb 

and  in  this  way  now  g^ns  access  to  the  oewage-sewers ;  so  that  a  large  qwitiif 

^t°w'*^  T*^^^   ^^  ^^  water  finds  its  way  to  these  sewers,  which  were  never  intended  to  leoto 

Dr.  iSlec^  *  ^   it.    It  has  thus  come  about  that  at  times  of  heavy  rain  the  sewage^evo  m 

nnable  to  carry  ofiF  the  flood  water  at  once,  with  the  result  that  sewer-otnMi 

are  forced  up  the  manholes  and  sewer  ventilators  in  the  lower  lying  |Bb 

of  the  City. 

Moreover,  the  City  sewers  now  also  receive  eewag^e  from  the 
Urban  District,  from  the  suburb  of  Idncoln,  New  Boultham,  in  the 
Rural  Di&trict ;  from  the  Barracks,  and,  since  Fehruary  3rd,  1903,  the 
from  the  Bracebridge  Asylum  sewage  farm. 

Df^criptioH  of  Seioage- Sewers, — There  are  42  miles  of  main  sewers  in  lineoli. 

There  are  about  2|  miles  of  brick  egg-shaped  sewers,  varying  from  S  fMl 
6  inches  by  1  foot  8  inches  to  3  feet  6  indies  by  2  feet  4  inches.  ^Diey  form  tn 
main  sewers  which  receive  the  sewage  from  the  northern  and  sonth^n  portiiMi 
of  the  town  respectively.  These  main  sewers  converge  to  a  large  undergroni 
chamber,  situated  about  a  mile  to  the  east  of  the  City,  in  which  the  wip 
collects,  and  whence  it  is  pumped  to  the  sewage  farm,  situated  at  Ouwik 
The  sewage  is  raised  60  feet  from  the  pumping  station  to  the  sewage  fK& 
The  remainder  of  the  sewers  are  pipe  sewers,  varying  from  24  inches  to  6  ineks 
in  diameter,  the  usual  size  of  main  sewer  in  the  side  streets  is  12  ineikfl 
Ventilation  is  provided  for  the  sewers  by  surface  gratings  in  the  streets  and  1| 
ventilating  shafts  of  iron  piping.  These  latter  are  in  tiie  central  parts  of  tfii 
City  where  the  surface  jifratings  have  been  closed,  and  the  ventilating  ilafli 
(218  in  number),  of  G  inches  and  4  inches  in  diameter,  have  been  fixed.  TlHtt 
are  six  automatic  flushing  chambers,  their  capacity  varying  from  600  to  1,S3V 
gallons,  placed  on  the  main  sewers.  In  addition,  flushing  is  carried  out  kf 
water  from  standpipes  in  the  streets  or  from  water  carts.  All  Hie  sewen  hi 
flushed  once  a  fortnight  in  winter  and  once  a  week  in  summer,  and,  dnring  thi 
enteric  fever  epidemic,  all  sewers  were  flushed  once  in  four  days,  a  oonsidenUs 
amount  of  disinfectant  being  added  to  the  water.  All  the  dead  ends  of  tbe 
sewers  can  be  flushed.  The  sewers  vary  considerably  in  gradient,  and  thoe  is 
but  little  fall  on  some  of  them  ;  they  are  not  all  self-cleansing,  and  deposit  tt 
times  takes  place  in  certain  sewers. 

lloime  Drahia/je. — The  house  drains  are  generally  6  inches  in  siae,  moi4y 
jointed  in  cement.  Those  of  the  better-class  houses  are  provided  with  inspectkn 
chambers  and  traps ;  but  for  the  remainder,  which  is  by  far  the  greater  ptrt, 
there  is  no  inspection  chamber  and  only  one  trap.  In  these  latter  osMt, 
however,  the  water-closets  are  outside  the  houses  in  the  yards.  House  diaiitf 
are  ventilated  with  pij)e3  4  inches  in  diameter,  but  these  are  not  always  carried 
up  straight  without  bends.  The  sink  and  bath  waste  pipes  are  properly 
disconnected.  Such  defects  in  the  drains  of  old  property  as  come  to  the 
knowledge  of  the  Sanitary  Authority  are  promptly  remedied. 

The  by-laws  with  respect  to  new  streets  and  buildings  in  force  in  the  City 
were  allowed  by  the  Local  Government  Board  on  September  11th,  1880.  In 
By-law  No.  70  it  is  definitely  stated  that  there  shall  be  a  suitable  trap  on  the 
house  drains,  but  the  Corporation  on  September  6th,  1881,  made  other  r^ralatioDe 
in  which  to  the  By-law  No.  70  is  added,  "  unless  otherwise  allowed  by  the 
Corporation."  This  regulation  was  made  under  Section  21  of  the  Public  Health 
Act,  1875. 

In  the  opinion  of  the  Board  the  By-law  No.  70,  which  does  not  reserve  any 
discretionskry  power  to  the  Council,  will  have  effect  in  as  far  as  it  affects  new 
buildings,  notwithstanding  any  regulations  under  Section  21. 

Kxcrcvient  Disposal  and  Itemoval  is  chiefly  effected  by  means  of  water-doseti, 
which,  as  previously  stated,  are  generally  situated  outside  the  houses.  These 
closets,  usually  of  the  flush-out  type  and  well  constructed,  are  provided  with 
separate  cistern^,  but  in  the  poorer  house  property  they  are  not  always  properly 
looked  after  by  those  who  have  the  use  of  them. 

At  one  time  Lincoln  was  a  town  of  cesspools  and  privies,  but  when  the  system 
of  sewerajje  was  laid  down  these  were  gradually  abolished  and  water-cloeeti 
substituted  ;  but  there  are  still  about  500  privy  vaults  and  250  pail-closets.  The 
latter  are  emptied  weekly  ;  the  privy  vaults  are  emptied  on  notice  being  sent  tc 
the  Corporation  Offices. 

Scavenging. — Six  men,  with  three  carts  and  three  horses  and  some  26  sweepers 
including  orderly  boys,  are  employed  in  road  scavenging.    The  road  Bcraplngs 
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mm  tikan  out  of  the  town  bj  barges,  and  together  with  the  night  Mfl  from  the 
irriirting  priyies  is  disposed  of  for  manore  on  farms  in  the  rural  diitzicC  la 
fODManenoe  of  the  oonversion  from  privies  to  water-doseU,  it  has  been  fooad 
pOMJlle  to  rednoe  ^e  staff  engaged  in  the  removal  of  night  sofl  to  three  mc&^ 
only  one  cart  is  now  nsed. 


A,Ko.t. 


M^Mte  Dispotal, — ^The  City  possesses  no  refuse  destmetor.  Sooie  40  men,  90 
hoiraos  and  20  carts  are  employed  to  ooUeec  the  hoose  refuse.  Fart  of  the  refase 
m  burnt  on  the  West  Common  with  the  view  of  raising  low-lying  swampy  gnrand, 
pKKt  is  tipped  on  land  at  Booltham,  part  diqwsfri  <S  in  an  old  stoae  qaany  on 
llie  Wragly  Road,  and  part  in  a  brick  pit  on  the  Benton  Boad ;  these  fMt  three 
plaoea  are  all  in  the  suburbs. 

JDeteripHon  of  Lineoln  Sewage  Farm, — ^The  area  of  the  sewage  farm  at  Osawiflr 
is  M  aeres,  of  which  31  acres  underdrained. 

The  pumping  plant  was  erected  aod  the  fkrm  laid  oat  between  IS77-186K 
Xliere  were  six  settlin<r  tanks,  holding  910,000  gallons.  The  pumping 
in  1881,  mod  the  crude  unsettled  sewage,  passing  through  a  rising 
itelion,  was  run  directly  on  to  the  farm.  The  use  of  the  tiphon  was  grrea  ap  ia 
llSST,  as  sewage  sent  thereby  could  not  reach  the  settling  tanks,  la  I44f2 
■aechanioal  subsidence  of  the  sewage  without  predpttation  was  ccMameneed,  and 
Hme  was  added  to  it  in  1886.  In  1888  filter  presses  for  the  dndge  w«re  iatpo- 
dnoed,  and  in  1889  the  precipitant  was  altered  to  sulphate  of  iron,  1  gxaia«  and 
Ubm  S*7  grains  per  gallon ;  also  in  this  year  lime  kilns  were  boDt  on  an  ftdjoiaiag 
farm  belonging  to  the  Corporation,  who  then  began  to  make  their  own  liaM;^ 
Hue  treatment  was  discontinued  in  1896,  and  after  trying  fcrroaooe  for  a  few 
■MMnths,  alumino  ferric  was  adopted,  and  this  was  used,  except  for  a  short  tiiM 
in  1899  when  ferral  was  substituted,  until  the  end  of  ISMS.  Soase  polarite  he^ 
3;100  square  yards,  were  constructed  in  1896 ;  and  ia  this  year,  the  pnuwwa  h^a^r 
foond  inadequate  to  deal  with  the  growing  qaaatity  of  sludge,  pert  of  it  was 
ran  through  6-inch  iron  pipes  to  the  fen  and  there  dag  ia.  So  fladge  was  jsiciaciJ 
after  1899,  all  Uie  sludge  being  sent  into  lagocms  in  the  feat 

In  1898  the  first  bacterial  beds  were  eoaaascDced,  and  ccmetriKsUoB  cf  tibese 
beds  was  continued  until  the  end  of  1903.  In  l^fOf)  two  o|iea  ^xm/as^Ut  felsh 
^lia^tiwAlg  were  constructed  from  the  csilway  arch  to  the  fHatal  I^rk«,  with  a  viev 
to  aerate  the  effluent  during  iis  pissige  to  the  oatfaJl  isU»  the  MncO  Djh^  Im 
1902  two  additional  settling  tanks,  having  a  total  eai^aeilT  of  WjJMMj  faUom, 
were  constructed,  and  a  snuill  experiments!  eontinwcras  ooce  flt«r  wae  enf^btwl^ 
which  has  been  in  continual  use  to  the  preacnt  ' 


The  volume  of  sewage  to  be  treated 
1903  the  bacterial  beds 
reoeiving  and  treating  a  day*s  sewage,  and 
for  use  in  emergency.    An  addttiooal  sfttliag 
ol  3S0,000  gaUcms,  thus  bringing  the  total 
1,880,000  gaUona.    When 
was  given  up. 


y  isereaNbD^.  sad  whw 

iisrtrly  »ttAdMrt  f vr 

wcR;  vxthicnKt  aay  '  etejud  I7  " 

-  was  addxfd.  lArunf^  %  ^jsfSMWly 

of  all  the  «t9UtJiiJig  taxUw  v|»  to 

alaaDaao-lerrk;  as  a  pt)wa|«taiit 

In  1904  an  open  channel  13  feet  wide  was  laid  dowa  from  the  pogbut  wlatem  iht 
Washingbofoogh  Boad  crosses  the  sewage  firm,  to  )oca  tine  <f4«a  t^tarriTrtl  f mm 
the  railway  ardi  to  the  Sinefl  Dyke :  and  by  the  mde  of  this  o^ea  rhmetmi  as  H 
rrnwifw  the  fens  a  pipe  15  inrhes  in  ii'mwaetfr  was  pat  ia  te  yumh  tJb*  44BaMSt 
being  disdbarged  into  the  Sinefl  Dyke  ia  fluod  tamt^  whim  tiie  wt/ba  m  Xhtt  d/fce 
rises  s(mie  feet  above  its 


The  sewage  imder  otdiaary  ctrramsfafirs  is  fmaipfd  from  lim  f^m^/ki^ 
Station  between  the  hours  of  9  suaL  and  <f  pusou,  Vbs  is  the  early  tmwXk/t  ^4  l^A 
it  was  found  nccfsmry  to  pump  till  madaaftn.  Is  tmM»  *A  tfj^A  tU  ptimjuU^  is 
continuously  carried  on  day  and  aighl^  Tht  mew^tpt  yt  aJJ<vw^  !/>  jsiauMa  ia 
the  settling  tanks  12  honm  It  is  dcawa  off  di^  said  xdgkt  mo^j/vmr^Ar  iso/j  tim 
bacterial  beds,  and  after  two  hoan*  rest  ia  the  hodk  t^  ettiwact  i*  4jmkitu%iA 
into  the  Sinefl  Djfce.  The  few  iachee  of  sewaf>e  l/iayr  ahore  tiie  tivA^  a«4 
below  the  levd  of  the  pipes  delivariag  to  the  haetcnii  Mi,  afttr  }X  ki^wn*  r^ 
iff  sent  on  to  the  fsrm  f or  land  tnstBMBC 

At  the  end  of  1901  the  mfmdtf  of  t^  ettftiiiag  tasks  wm  }J^j////  gaUoas, 
There  were  13  baeterisl  beds  filled  with  ecike  to  a  4e|fth<if  (twt  Vy  C1^6iiudUs; 
aad  this  eoka  has  ifsianil  aarhisaffii  darsag  the  whoJe  Iium  iJm  U4s  Ami^o 

beeninase.    Theint  bedwaa  hailt  ialpriiylid^.aad  th*  iast  ia  jrvremhsr. 
1903.    Thaanaof  the  priMiy  beds  Is  igr7l  etaam  yaods  mA  Urn  ^mmkitj 


Dr. 
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pp.  A.  710.8.  ^»23S  MiiiAre  yards,  8*20  aoreii.    The  polarite  beds  are  onlj  nsed  fftell 

*— ^    '  baoterial  beds  are  resting.    The  total  capacity  of  the  bacterial  beds  is  11  B^ 

teric  Fam  1904,  ^m  1 ,437,500  gallons,  and  this  on  AprU  6th,  1905,  had  become  ndBali  ■  *. 

^iS^'^^  about  1,800,000.  Wr 

The  quantity  of  sewage  to  be  treated,  howerer,  has  steadily  incressad.  1h  ■  g 
average  daily  quantity  of  sewage  pumped  for  the  year  ending  Mazch  SlitW  ■  i 
was  1,350,000  gallons ;  and  that  for  the  year  ending  March  Slst,  1904,  IJUUi  |  f 
gallons.  It  is  now  seen  that  the  Corporation  would  have  done  better  if  tkif  111 
not  stopped  building  bacterial  filter  beds  at  the  end  of  1903,  and  additiomlfti 
beds  are  now  under  construction. 

The  effluents  from  the  bacterial  beds  and  from  the  land  under  broad  irrifMaa 
discharge  by  two  eeparate  outfalls  to  the  Sindl  Dyke,  and  there  is  a  third  mM 
to  the  dyke  from  the  sludge  lagoons.  At  the  time  of  my  visit  there  wsi  wq 
little  drainage  passing  from  the  lagoons,  not  sufficient  to  enter  the  outUl  ^ 
and  what  was  draining  away  found  access  to  the  open  ditches  on  the  fen. 

Ducnptwn  of  the  DUpoMal  of  Sewage  from  Jiracebridge  Asylum. — ^In  As  Ifll 
days  of  February,  1905,  there  were  876  persons  resident  in  the  asylum.  Hi 
amount  of  sewage  passing  from  the  asylum  is  80,000  to  35,000  gallons  dai]j,iB 
average  of  about  40  gallons  per  head. 

The  asylum  sewage  farm,,  which  is  underdrained,  is  situated  on  the  dope  oi 
the  hill  on  which  the  Cross  Cliff  Hill  Water  Reservoir  of  the  Lincoln  Gorpontia 
is  placed.  The  area  of  the  farm  is  some  20  acres,  of  which  12  acres  are  udv 
cultivation  and  eight  acres  are  gnx  land.  The  farm  is  in  charge  of  a  foNMB 
(Richardson),  and  he  is  assisted  by  harmless  lunatics,  as  a  great  deal  of  ipidi 
work  is  done. 

The  Fewage,  darkish  grey  in  colour  and  having  no  offensive  smell,  is  rsoriisd 
in  a  small  tank  and  distributed  thence  by  carriers  to  the  land,  the  cnltiTitod 
portion  of  which  is  arranged  in  a  series  of  terraces ;  at  every  fifth  teriaos  tbi 
sewage  is  collected  and  again  passed  through  the  earth.  The  effluent  lOS/MO 
gallons  a  day,  a  calculation  made  when  there  had  been  no  rain  for  some  dsji^  ii 
three  times  as  great  as  the  amount  of  sewage  which  passes  from  the  ujiiau 
This  increase  in  amount  is  said  to  be  partljr  due  to  springs  in  the  sewage  fsna— 
but  also,  it  is  stated,  that  the  Cross  Cliff  Hill  Reservoir  leaks  and  that  the  wstv 
from  the  Reservoir  finds  its  way  into  the  asylum  sewer,  which  passoa  withia 
some  15  yards  of  the  Reservoir  and  at  a  lower  level.  After  leaving  thesewsgt 
farm,  the  effluent  was  formerly  piped  under  the  railway  to  an  open  brit^tiA 
6  feet  by  3  feet  0  inches,  thence  into  stoneware  pipes  9  inches  in  diameter,  unda 
the  grounds  of  a  private  house  to  a  pond  of  about  one-third  of  an  acre.  The 
out&U  from  the  pond  ran  over  a  shallow  weir  and  after  oroesing,  in  a  stonewan 
pipe  15  inches  diameter,  more  private  land,  discharged  into  the  BiverWithtm 
near  Bracebridge  Bridge,  some  1,400  yards  above  the  intake  of  tiie  Linoohi 
Waterworks.  The  effluent  as  discharge  from  this  pipe  appeared  clearer  than 
when  it  left  the  sewage  farm. 

The  effluent  from  the  asylum  sewage  farm  was  diverted  and  turned  into  the 
Bracebridge  Urban  DistricL  sewers  on  February  .Srd,  1905. 

The  question  of  diverting  this  effluent  from  the  River  Witham  has  at  sundry 
times  been  the  subject  of  consideration  by  the  three  interested  parties,  the 
Lincoln  Corporation,  the  Bracebridge  Urban  District  Council,  and  the  Brace- 
bridge Asylum  Visiting  Committee,  and  towards  the  end  of  1898  they  were  all  in 
agreement.  The  asylum  was  to  pay  £15  per  annum  for  the  way  leave  for  their 
effluent  water  through  the  Bracebridge  main  sewer,  and  the  Corporation  of 
Lincoln,  into  whose  sewers  the  Bracebridge  sewage  discharges,  agreed  to  this 
being  done,  *'  the  work  being  carried  out  under  the  superintendence  of  the  City 
Surveyor,  at  the  cost  of  the  visitors  of  the  asylum."  Some  two  years,  however, 
elapsed  before  the  matter  is  again  referred  to  in  the  offldal  minutes.  It  was 
known  that  the  amount  of  sewage  entering  the  sewage  farm  was  only  abont 
one-third  of  the  effluent  leaving  the  farm,  and  discussions  took  plaoe  as  to  what 
constituted  the  effluent  of  the  sewage  farm.  Also  it  was  found  Uiat  to  make 
the  connexion  in  such  a  way  as  to  ezclu()e  certain  ground  water  would  inoreaso 
the  cost  to  £145.  But  again  in  1901  it  was  agreed  that  the  effluent  should  be 
diverted  to  the  Bracebridge  Sewer.  The  Corporation  of  Lincoln,  however,  did 
not  press  the  matter,  as  after  consenting  to  receive  it,  the  City  Surveyor  reported 
that  a  capital  expenditure  of  £1,000  to  £1,500  in  the  construction  of  additional 
bacterial  filter  beds  would  be  necessitated  and  an  additional  annual  chuge  of 
£145  would  be  involved ;  moreover,  the  Corporation  were  fully  aware  that  the 
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^latment  of  their  own  farm  efflnent  was  not  np  to  the  required  standard,  and     app.  A,  No.  ^ 
9mb  the  Branston  Rural  District  Council  had  complained  of  the  pollution  of  the  -— 

4faoa  Dyke  by  the  Lincoln  Corporation  Sewage  Farm.    The  Corporation  felt   S:  Lincota^y 
ttttfc  they  were  not  in  a  position  to  deal  in  a  satisfactory  way  with  a  daily   d^.  Beece.  * 
addition  of  150,000  gallons  of  sewagt".    In  consequence  the  matter  was  allowed 
Id  lie  dormant,  until  the  present  epidemic  of  enteric  fever  occurred,  when  the 
iAiieiit  from  the  sewage  farm  of  the  asylum  was,  as  has  been  stated,  taken  to 
tta  Lincoln  sewage  farm  Yi&  the  sewers  of  the  Bracebridge  Urban  District 

ftnIIloiL  In  yiew  of  the  fact  that  the  effluent  as  it  leaves  the  farm  exceeds  by 
^000  gallons  daily  the  actual  amount  of  sewage  received  from  the  asylum  it  is 
pEOfaab&  the  Corporation  will  consider  whether  it  would  not  be  economy  in  the 
end  to  oonstmct  a  sewer  by  which  the  sewage  from  the  asylum  would  be  taken 
Afareot  into  the  Lincoln  sewers  without  passing  it  through  the  asylum  sewage 
hnn,  for  the  added  quantity  of  sewage  has  ultimately  to  be  treated  at  t£e 
Unooln  sewage  farm.  This  sewer,  if  constructed,  would  in  any  case  for  a  con- 
sideEable  portion  of  its  length,  be  outside  the  City  boundary ;  there  are  certain 
Bagineering  difficulties  and,  of  course,  the  financial  aspect  to  be  dealt  with,  but 
do  not  appear  to  be  insurmountable. 

£rmet^nidge  Urban  District :  Sewerage  and  House  Drainage^  Excrement  Disposal 
9d  Bsmoral^  Seatenging^  B.efuse  Disposal. — Outside  of  tue  446  houses  in  the 
Bimoebridge  Urban  District,  406  drain  to  the  system  of  sewers  connected  with 
tlioee  of  Lincoln.  These  are  all  in  the  area  which  forms  the  '*  drainage  district,** 
which  lies  neares^t  to  Lincoln,  i.«.,  the  Northern  part  of  the  IMstrict.  Of 
406  houses,  128  have  outside  water-closets  and  six  have  inside  water-closets, 
the  greater  number  of  theee  have  flushing  cisterns.  The  remainder  for  the 
most  part  have  the  old  insanitary  vault  privy,  though  there  are  a  few  box  or 
p^  closets.  The  obligation  of  emptying  these  vault  privies  devolves  upon  the 
bovueholder,  and  in  g^reat  part  the  contents  are  disposed  of  in  the  gardens. 
Tbe  portion  of  the  district  situated  to  the  west  of  the  main  road  has,  in  the  main, 
onlj  ^p  drainage,  though  a  certain  number  of  the  dwellings  have,  since  the 
enteric  fever  outbreak,  been  provided  with  water-closets.  There  is  a  large 
eewer  which  receives  storm  water  and  road  and  yard  washincrs  from  a  portion 
of  the  district,  and  this  discharged  to  a  ditch  which  drains  to  the  River  Witham. 
BefiiBe  is  disposed  of  to  ashbins  and  middens,  some  of  the  latter  being  uncovered, 
and  biult  of  brick  and  nncemented  inside,  with  the  floors  below  the  ground 
mrfaoe.  The  district  is  scavenged  by  contract,  and  the  contractor  disposes  of 
the  zefnse  on  land  outside  the  district.  He  attends  on  receiving  notice  from  the 
homeeholders. 

Nem  BtmUtkam:  Sewerage  and  Drainage,  Excrement  Disposal  and  Removal^ 
Scavenging ,  Refuse  Disposal, — There  are  some  177  houses  in  this  district,  and  21 
luiTe  priTy  boxes  or  pails,  51  privy  vaults,  and  the  remainder  outside  water- 
eioeete.  The  houses  all  drain  to  an  extension  of  the  Lincoln  sewers,  and  are 
supplied  with  Lincoln  water.  The  houses  are  mainly  fairly  modem  artizans' 
dwellings.  As  in  Lincoln  the  second  trap  on  the  house  drain  is  omitted.  The 
house  drains  are  generally  pipes  4  inches  in  diameter,  occasionally  6  inches,  and 
are  yentilated  by  np  shafts.  The  refuse  is  disposed  of  in  ashbins,  and  there  are 
a  few  middens.  The  district  is  scavencred  by  contract,  and  the  refuse  removed 
on  receipt  of  notice  from  the  householders. 


APPENDIX  3. 


ADIONISTBATIVE  MEASURES  IN  VIEW  OF  THE  FEVER  EPIDEMIC. 

1.  The  Samiary  Staff.^-The  Sanitary  Staff  of  the  Corporation  of  Lincoln  at 
the  oommenoement  of  the  epidemic  consisted  of  :— 

A  Medioal  Officer  of  Health. 

An  Inspector  of  Nuisances. 

An  Aedstant-Inspector  of  Nuisances. 

An  Apprantioe  who  assisted  the  Inspector  of  Nuisances  in  his  work. 

Tks  Medical  Officer  of  IfeafoA.— Charles  Harrison,  M.D.,  D.P.H.,  who  is  in 
guneral  piaotioe,  was  appointed  Medical  Officer  of  Health  on  the  formation  of 
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LPF.'Ai  No.  8.    ^^  Sanitary  Authority  in  1866,  at  a  salary  of  £15  per  annam,  increased  is  UB 

. —  to  £20,  in  1878  to  £40,  and  in  1900  to  £75  per  annum.    He  ia  not  pcoTidediii 

ntorio  Fever     j^  office,  nor  with  the  seryioee  of  a  clerk. 
i  Linooln ;  by  ' 

K  Beeoe*  Dr.  Harrison  is  fully  acquainted  with  the  sanitary  needs  of  his  disfcriet  ai 

has  an  accurate  knowledge  of  his  duties ;  he  has  kept  the  sanitary  neediof  tki 
City  well  before  the  CSorporation.  The  City  Council  has  beea  tardy  in  euxyi^ 
out  certain  of  the  requirements  of  their  Health  Officer,  who  can,  howeTer,  kk 
hack  to  a  long  record  of  good  work  well  done. 

Mr.  Curtin,  the  Inspector  of  Nuisances,  was  appointed  November  2nd,  1997, il 
a  salary  of  £125, increased  in  1900  to  £150,and  in  1902  to  £175.  He  enj(^tki 
reputation  of  being  an  able  and  efficient  officer.  Though  manifestly  £11  it 
the  time  of  my  arrival  in  Lincoln  he  accompanied  me  during  the  fint  di|. 
Unfortunately  he  developed  that  night  the  symptoms  of  onset  of  enteric  tmm, 
and  his  illness  terminated  falally.  His  loss,  at  this  juncture,  was  severdy  tt 
in  the  City  of  Lincoln. 

The  Assistant-Inspector  of  Nuisances  had  not  been  many  montha  in  office^  ail 
before  his  appointment  he  had  had  no  special  training  in  sanitary  work. 

As  I  have  stated  in  my  report.  Dr.  Harrison,  during  the  early  days  of  fti 
epidemic,  was  confined  to  his  house  by  an  attack  of  inflnensa.  He  was  tik, 
however,  at  this  critical  time  to  guide  and  direct  the  work  of  others;  kk 
intimate  knowledge  of  every  part  of  his  district  proved  of  great  value. 

With  the  Medical  Officer  of  Health  and  the  Inspector  of  Nuiaanoes  iU,  i 
became  necessary  to  at  once  form  an  efficient  sanitary  staff,  with  the  princqab 
trained  in  the  duties  they  would  have  to  perform.  I  therefore,  on  Febmaiy  Sad, 
advised  the  representatives  of  the  Corporation  to  solicit  from  some  large  pn- 
Vincial  town  the  services  of  an  Assistant  Medical  Officer  of  Health  and  u 
experienced  Inspector  of  Nuisances  from  the  same  sanitary  authority.  Tek- 
phonic  communication  was  at  once  established  with  Nottingham,  and  by  thi 
courtesy  of  the  Corporation  of  that  City,  and  of  Dr.  Boobyer,  their  Medioil 
Officer  of  Health,  Dr.  Rees  Jones,  their  Assistant  Medical  Officer  of  Health,  nd 
Mr.  H.  Ward,  an  Inspector  of  Nuisances,  arrived  and  commenced  work  in  LinoolB 
the  following  day. 

There  was  thus  no  appreciable  break  in  the  continuity  of  administrmtiin,  and 
such  admirable  tact  and  judgment  did  these  officers  exercise  in  carrying  ont  t&dr 
duties,  that  probably  only  those  who  were  intimately  associated  with  them  ia 
their  work  realized  how  efficiently  they  performed,  in  a  city  to  which  they  woa 
strangers,  and  during  the  height  of  a  serious  epidemic,  the  difficult  aad 
responsible  task  allotted  them. 

,  Later,  Nottingham  placed  at  the  disposal  of  Linooln  the  services  of  two  other 
Inspectors  of  Nuisances,  who  assisted  materially  in  training  the  temporuy 
officers  recruited  for  the  additional  work  thrown  on  the  Linooln  Saoitaiy 
Authority  by  the  epidemic. 

Braceh ridge  Urban  and  Branston  Rural  DUtricti, — Dr.  Harrison  is  also  Medioil 
Officer  of  Health  for  both  these  districts ;  and  Dr.  Rees  Jones  was  temporarily 
appointed  Assistant  Medical  Officer  of  Health  to  them  daring  Dr.  Harriaon*i 
illnefts.  Bracebridge  Urban  District  has  one  and  Branston  Rural  two  In^peofeon 
of  Nuisances,  but  these  three  officers  do  not  devote  all  their  time  to  the  duties  of 
their  office  as  Inspectors  of  Nuisances. 

'^•'The  fact  that  the  three  districts  have  a  Medical  Officer  of  Health  in  common 
rendered  co-ordination  of  the  work  comparatively  easy,  especially,  as  wiU  be 
seen  later,  both  the  smaller  districts  are  so  largely  dependent  on  the  nnitaiy 
equipment  of  the  City  of  Lincoln. 

2.  Notices  isftued  by  the  Sanitary  Authorities. — The  public  were  first  warned 
of  this  rising  epidemic  by  a  notice,  ordered  to  be  printed  and  issued  by  the 
Waterworks  Committee  on  January  19th,  advising  that  the  water  be  boiled 
before  use,  on  account  of  the  increased  demand  for  water  brought  about  by  the 
frost  causing  "  the  water  to  pass  through  the  filters  much  more  rapidly  than 
should  be  the  case  "  ;  no  reference  was  made  to  enteric  fever.  The  distribntioa 
of  this  notice,  which  was  begun  on  January  23rd,  and  of  which  some  13,000 
copies  were  printed,  was  left  to  the  Waterworks  Engineer,  who  signed  the  notice 
on  behalf  of  the  Waterworks  Committee,  and  he  deputed  certain  of  his  workmen 
for  this  service.  The  distribution  of  these  notices  was  neither  systeoiatiQaUy, 
efficiently,  nor  speedily  performed. 
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It  was  followed  by  another  notice,  dated  Janoarj  27di,  signed  by  the  Deputy    xi?F,  A,  Ko.  8C 
Town  Clerk,  and  issued  by  the  Health  Ck>mmittee,  urging  the  pnbUc  during  the  * — 

ndbtence  of  the  outbreak  of  enteric  fever  not  to  consume  water  or  milk  until  ^"j^*^^  F^T  >L 

the  same  had  been  thoroughly  boiled.     This  notice  was  circulated  in  much  DrrBaeoe?  *  . 
better  fashion.    It  was  followed  a  few  days  later  by  another  somewhat  similar 
•otioeu 

Following  the  publication  of  these  notices,  placards  were  posted  in  both  the 
Braoebridge  Urban  District  and  in  the  Branston  Rural  District  warning 
the  inhabitants  to  boil  the  water,  and  giving  directions  as  to  dealing  with  the 


3.  Isolation  UotpitdU  and  provUion  of  Temporary  Hospital  Aceommodation.^' 
The  Corporation  has  at  Long  Leys  on  the  western  side  of,  and  one  and  a-half 
miles  from  the  centre  of  the  City,  an  Isolation  Hospital,  built  on  loan  after  an 
inquiry  by  the  Local  Government  Board  in  1903.  It  consists  of  an  administration 
block,  a  scarlet  fever  pavilion  with  14  beds,  a  laundry  and  disinfecting  block, 
mortuary,  ambulance  shed,  and  tool  house.  A  galvanised  iron  building,  with 
aooommodation  for  9  beds,  which  formerly  stood  near  the  race  course,  is  now 
erected  at  this  hospital.  Water  and  gas  are  laid  on  from  the  City  mains,  and  the 
drainage  passes  to  the  City  sewerage  system.  There  is  room  for  extension  of 
the  hoepitol  buildings  on  this  site. 

In  addition  to  the  Isolation  Hospital,  the  Corporation  possesses  an  old  and 
somewhat  dilapidated  wooden  building,  arranged  for  20  beds,  which  formerly 
served  as  their  Isolation  Hospital.  It  stands  on  the  Race  Common  about  a  mile 
and  a-half  to  the  west  of  the  City,  and  is  composed  of  four  wards  placed  two 
on  each  side  of  a  central  room.  These  wards  communicate  directly  with  one 
another,  so  that  one  infectious  disease  only  can  be  treated  at  the  same  time. 
The  hospital  communicatee  by  a  covered  corridor  with  a  well-built  brick 
structure,  containing  four  rooms  and  a  dispensary,  and  intended  for  the 
aooommodation  of  the  nursing  staff.  The  wards  are  provided  with  stoves,  and 
there  are  pail  closets,  placed  at  the  ends  of  the  buildings,  and  properly  discon- 
nected by  a  cross  ventihiting  space ;  the  roofs  are  covered  with  tarr«l  felt.  The 
hospital  is  only  separated  from  the  Common  by  an  iron  railing.  The  sewage 
diaoharges  into  cesspools.  A  caretaker  and  his  wife  reside  in  the  hospital,  with 
a  view  to  keeping  it  ready  for  the  isolation  of  small-pox  patients.  By  the  advice 
of  Dr.  Harrison,  this  hospital  was  not  used  for  the  reception  of  any  of  the  enteric 
fever  patients  during  Uie  epidemic ;  the  wisdom  of  this  was  proved,  as  on  a 
case  of  small-pox  occurring  iu  the  City  during  the  enteric  fever  outbreak,  it  was 
promptly  isolated  in  this  hospital,  and  no  further  cases  occurred. 

There  are  also  on  this  Common  some  sheds  hastily  run  up  a  few  years  ago,  on 
the  occasion  of  a  local  outbreak  of  small-pox,  for  the  isolation  of  contacts. 

Neither  Braeehridge  Urban  nor  Branston  Rural  District  possess  an  Isolation 
Hospital,  and  throughout  the  epidemic  of  enteric  fever  these  districts  were 
dependent  on  Lincoln  for  the  reception  and  treatment  in  hospital  of  such  cases 
of  the  fever  whose  circumstances  necessitated  it.  Such  cases  were  never  refused 
by  Linooln. 

The  galvanized  iron  building,  which  is  used  as  the  enteric  fever  block  at  the 
Dorporation  hospital  at  Long  Leys,  was  quickly  filled  with  patients,  and  the 
Mmrlet  fever  pavilion  was  taken  into  use  for  the  reception  of  cases  of  enteric 
Peyer,  extending  the  accommodation  available  at  this  hospital  to  23  beds,  but 
the  number  of  patients  under  treatment  at  one  time  exceeded  this  figure. 

The  Blenkin  Memorial  Hall,  in  King^ley  Street,  was  then  prepaied  for  use  as 
k  hospital  (17  beds)  and  was  opened  for  the  reception  of  patients  on  the  2nd  of 
February.  This  was  followed  by  the  opening  for  the  same  purpose  of  the 
!^ewport  Hall,  on  February  7th  (10  beds),  and  a  day  or  two  later  (February  8th) 
3f  the  Vernon  Street  Mission  Hall  (17  beds) ;  while,  by  the  courtesy  of  the 
Officer  Commanding  the  First  Volunteer  Battalion  of  the  Lincolnshire  Regiment 
^Colonel  Ruston),  the  use  of  the  drill  hall  of  the  volunteers  was  acquired  as  a 
loepital  and  fitted  for  the  reception  of  nearly  100  patients.  On  February  9th, 
I  ward  (20  beds)  in  the  County  Hospital  was  also  placed  at  the  disposal  of  the 
^Corporation ;  and  on  February  22nd,  St.  Martin's  Parish  Room  was  opened  with 
S2  beds  as  a  temporary  hospital.  These  temporary  hospitals  were  placed  in 
iluurge  of  the  medical  practitioners  of  Linooln. 

But,  by  the  end  of  the  first  week  in  February,  there  were  some  500  cases  of 
nterio  f eyer  in  the  City  and  its  suburbs,  and  the  hospitals  as  soon  as  opened 


were  prainplly  flUed.    Aooommodation  was  gireii   to   argent  oasea  from  Uie 
Ilracebridge  Urban,  BraosCon  and  Welton  Rural  Districts.    No  attempt  was  at 
thU  time  made  to  remove  to  hospital  many  patients  o(  the  better  clana,  and  tie 
■    poorer  alasB  who  were  too  ill  to  be  moved  were  perforce  left  in  their  homes. 

Mnch  good  worh  was  ilone  by  the  members  of  the  Special  Committee  of  the 
Oity  Council,  aod  by  the  offloerJ  of  i.he  Corporation,  of  which  a  full  ehare  fell  to 
tbe  lot  of  the  Medictl  Officer  of  Qeslth  and  the  City  Engineer,  who,  together 
with  Miss  Heniietta  Brambeud,  the  lad;  superintendent  of  the  Bromheiul  Insti- 
tution for  Nurses,  Lincxiln,  were  specially  engaged  in  the  preparation  of  tbe 
buildings  for  use  aa  hospitals,  and  in  arrangiog  for  their  adminiBtralioii.  &a 
well  was  this  work  done  tKat  I  hoard  of  no  complaints  as  to  tbe  managemeat  ol 
theM  hospitals  either  in  the  treatment  of  the  patients  or  in  the  matter  of 
food  supply,  notwithstanding  the  seiions  adrainisltative  difflculties  invoWed, 
a*  tbe  buildings  taken  into  use  ae  temporary  hospitals  were  either  not 
fitted  with  kitchena  at  all,  or  with  kitchens  not  planned  for  cookinj;  large 
quantities  of  food. 

To  provide  tbe  neoesKary  laoadry  work  »bo  taxed  the  ingenuity  of  those 
responsible.  The  bed  linen,  II^..,  afttr  boing  placed  in  disinfeotants,  w&s  taken  to 
the  laoudry  of  the  Corporation  hospital  at  Long  Leys.  This  laundry,  however, 
planned  for  hospital  of  no  more  than  ."lU  beds,  prored  too  small  to  deal  «-ith  the 
vast  amount  of  articles  which  needed  washing  from  the  200  pstienta  treated  in 
hospibals,  although  it  was  kept  working  at  high  pressure  day  and  night.  The 
public  lanadrjes  in  Lincoln  and  the  neighbouring  large  towns  feared  t^j  take  ths 
Corporation  washing,  and  the  RDpply  of  bed  linen  and  patiantB*  body  linen 
seemed  for  a  brief  period  likely  to  fall  short  of  the  requirements. 

4.  y«riiiig  arraayenitnU  at  UotpUalt. — The  a-rangementfl  for  nursing  at  the 
temporary  hospitals  and  the  organisation  of  tbe  district  nurses  was  carried  out 
by  IlisH  Henrietta  Brombead,  tbe  lady  superintendent  of  the  Bromhead 
Institution  for  Nurses,  Linuoln. 

-  In  1S97,  a  fund  of  £5,000  was  raised  in  Lincoln,  a  deed  of  Trust  formed,  and 
the  money  invested.  The  income  from  this  fond  is  paid  to  Hiss  Bromhead  "  to 
be  by  bor  applied  in  training  and  maiotaining  Xurees,"  to  be  designated  and 
known  as  "  Nnrses  maintained  by  the  Queen  Victoria  City  of  Lincoln  Sursins 
Fund,"  and  to  be  employed  in  nursing  ''  the  sick  and  poor  inhabitants  of  the 
City."  There  are  some  70  nurses  attached  to  the  Bromhead  Nnraing  Institution, 
and  during  tlie  epidemic  these  were  fully  occupied  in  the  ordinary  private  and 
district  nursing  [n  the  City.  Nearly  100  extra  nurses  were  engaged  of  which  11 
were  supplied  gratuitously  from  the  Institution,  and  the  remainder  paid  (at  by 
tbL-  Corporation  or  ihroogh  private  generosity.  The  sleeping  accommodation  for 
tbe  staff  at  the  temporary  hospitals  was  not  sufficient  for  all  tbe  nurses  engaged 
in  the  hospital  work,  and  as  a  consequence  some  of  them,  together  with  certain 
of  tbe  nurses  attending  to  the  siok  in  thoir  homes,  were  received  as  gnesta  iota 
tbe  houses  of  many  oiiixens. 

6.  i);»(w/w(iDii.— The  City  of  Lincoln  has  a  Defries  Squifei  Stenm  Disinfecting 
Appamtas  which  is  sitnated  at  the  Corporation  Isolation  Hospital  at  Long  Leys. 
The  capacity  of  this  appitrutus  Ktui  taxeil  to  ita  utmost  during  tbe  epidemic,  and 
it  was  some  considerable  time  before  the  number  of  daily  notifications  of  the 
fever  fell  to  the  number  at  which  the  bedding,  clothes,  li.o.,  of  the  »ick  conld  be 
dbinfected  without  undue  delay. 

Articles  for  disinfection  are  token  to  the  hospital  in  a  epecial  van,  and  are 
returned  In  an  open  cart ;  and,  as  required,  additional  vehicles  were  taken 
Intouee. 

Uwing  to  tbe  rapid  development  of  Che  opidemio,  certain  bouses  were  not 
disinfected  immediately  on  the  patient  being  removed  to  hospital,  but  with  the 
advent  of  additional  staff  these  arrears  were  dealt  with ;  and,  in  a  comparatively 
short  spaje  of  time,  delay  in  this  respect  disappeared. 

Throughout  the  epidemic  disinfectants  free  of  charge,  were  supplied  from  the 
Corporation  oSces  to  the  pablic,  and  the  demand  for  these  dieinfectante  was  at 
one  time  very  great. 

Braeehridge  Vrhas  and  Brantton  aural  Di/tricU  have  no  disinfecting  -n"  "*'"•* 
Lincoln  permits  these  districts  to  use  its  disinfecting  apparatus. 

6.  AmhKlance. — The  Corporation  of  Lincoln  possesses  a  new  ambulance  of  th^^a 
brougham   type,  bat  one  ambnlance  was  found  insufficinnt  to  deal   with  tb. 
number  of  ca8«B  repairing  removal  when  the  temporary  hospitals  ware  npunBL      — ' 


mnd  K  BeoDDd  ftmbnlaiice  wtta  borrowei  for  some  weeks  from  tbe  Metropalitiin      A».A.  Nd4 
Asylums   Board  In   Loudon.    A  nurse  and  one  of  the  msu  employsd  ir   "~~ 
unitary  dep^irCmenC  accompanied  Che  ambtiHnoe  wbeii  remoTing'  patienCa. 


EnlBrto  Favtn 


Corporation  also  hare  a  morCnar;  t 
mortau']',  Che  bodiea  of  those  dying  i 
pending'  boriaL 


1  pntilio  mortuary  at  the  Liacolo  Town  Hall,  and  the    ' 


)  pubtio  mortuary  in  Bracebridge  Urbun 


t  BnuiBton  Baral 


8.  ProeirUit  of  liav'ttary  PaiU  tv  invadfd  huiiiei. — It  is  the  ctiBtom  at  Lincoln 
to  supply  a  special  sanitary  pail  to  houses  where  a  oase  of  eoterio  fever  occura. 
These  pails  are  oollected  daily,  a  freah  pail  being  left  when  tbe  first  one  is 
remoTsd.  During  the  eotorio  ferer  epidemio  pails  were  aupplied  to  the  first 
cases  of  the  fever,  but  the  large  number  of  cases  notified  eooa  eihamtCed  tbe 
available  supply  of  these  pails.  Steps  were  promptly  taken  to  obtain  the  neces- 
«»ry  namher,  bnt  many  of  the  first  oases  of  fever,  treated  at  their  homes,  were 
not  provided  with  paili  for  Bome  days.  These  pails,  when  removed  from  the 
invaded  houses,  were  taken  to  the  West  Common  where  they  were  emptied, 
disinfected,  washed  in  boiling  water,  and  pirtiulty  filled  with  sawilust  soaked 
in  disinfeotani,  before  being  apiin  token  iato  the  City.  The  piil  eontents  were 
mixed  with  coke  breeze  and  burnt  in  open  furnaces  on  the  Common.  This  work 
was  very  thoroughly  done. 

Similar  pails  were  aapplied  in  tbe  Bracebridge  Urban  and  Branston  Rural 


9.  Convatemrni  ffiiiaea.—pT 
hoapit^lB  were  opened,  to  send 
their  restoration  to  health. 
Corporation  for  this  parpcise  i 
tDoommodation  for  40  p:itiei 


pumtions  were  made  soon  after  the  temporary 
the  convftliMoeut  patienta  to  homes  to  oomplete 
A  private  haose  was  acqnired  by  the  Lincoln 
t  Driusey  Nook,  eight  miles  from  Lincoln,  having 
B.  Private  generosity,  through  the  Ladies'  Com' 
mittee  and  others,  provided  accommodation  at  L>utb.  Uablethorpo,  Skegnesa, 
ind  in  varioas  houses  in  the  country.  To  these  homes  and  houses  patients 
d[  the  working  olaas  were  seob  in  large  numbers  to  complete  their  reetoration 
M  health. 

10.  IV  Magur'i  and  ether  Charitable  Fundi  .—Eailj  in  February  the  Mayor, 
jUJeroiau  Wy.itt,  opened  a  Relief  Fund  to  deal  with  diatrcu  among  the  poorer 
pIbmw  In  consequence  of  invasion  of  their  houaeholda  by  enteric  fever.  Alderman 
Fiatt  acted  as  secretary  to  this  fund,  which  was  liberally  subscribed  to,  but  no 
inhUa  appeal  was  made  to  the  country  at  lar^e.  A  few  subscriptions  were 
RMTed  from  outside,  notably,  one  bundcsd  ponnds  from  the  Corporation  of 
Kiidstone,  a  town  whiob  suffered  from  a  water-borne  epidemic  of  enterio  (ever 
Kne  years  ago.  A  l,vlies'  Committee  Fond  was  formed,  and  this  was  later 
imtlganiated  with  the  Oity  Relief  Fund.  Miss  Bromhead  also  received  contri- 
tm^s  for  her  Patients'  Relief  Fund,  in  money  and  in  kind.  Gifts  of  olothing, 
pucels  gf  old  linen,  food  and  broudy  were  freely  given.  One  large  employer  of 
libinr  provided  food  for  his  workmen  when  their  wives  were  attacked  by  the 
liisuM  and,  when  hospital  accommodation  was  not  available,  a  staff  of  nnrsea  to 
ntine  laoh  cases  as  oconrred  in  the  houses  of  bis  workmen. 
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APPENDIX  4. 


1.  TFcn'A  of  Sanitary  Imprwpem^nt  carried  out  hy  the  Corporation  of  Ui 

since  Dr.  Wheaton's  rieU  in  1894. 

It  is  matter  of  tintereBt  to  note  the  work  of  sanitarj  improyemezit  can 
by  the  Corporation  daring  the  past  ten  years,  since  the  visit  of  inspecdo 
by  my  oolleagne,  Dr.  Wheaton,  in  1894. 

On  a  suitable  site,  Urge  enough  to  allow  of  extension  of  the  bnildi! 
essential  parts  of  a  well-eqaipped  isolation  hospital  have  been  built. 

A  proper  ambulance  and  a  disinfecting  apparatus  have  been  supplied.  * 

The  number  of  vault  privies  and  uncovered  midden  privies  has  been  mi 
reduced,  witer  cloeets  and  sanitary  dust  bins  being  substituted. 

Insanitary  property  has  been  dealt  with,  and  structural  defects  unfitt 
dwellings  for  habitation  have  to  a  great  extent  been  remedied. 

Under  the  late  Inspector  of  Nuisances,  Mr.  Curtin,  nuisances  were  da 
when  discovered,  but  clearly  he  had  no  sufficient  staff  working  with 
permit   of   nuisances   being  sought  out  thoroughly  and  systematical] 
abated. 

A  public  slaughter-house,  well  designed  and  constructed,  has  been  bo: 
some  old  slaughter-houses — The  Butchery — in  the  city  have  been  da 
slaoghtering. 

The  difficulty  of  sewage  disposal  was  resolutely  grappled  with  until  the 
1903,  when  unfortunately  the  work  of  erecting  adc^tional  bacterial  be 
discontinued. 


2.  Work  of  Sanitary  nature  still  requiring  to  he  done. 

The  needs  of  the  city  now  are  : — 

Augmentation  of  the  *'  personnel "  in  the  Department  of  the  Medical  01 
Health,  and  this  staff  should  have  improved  office  accommodation.* 

Nuisances  should  be  sought  out  and  abated  independently  of  oomplainl 
inhabitants. 

Defective  slaughter-houses  and  insanitary  oowsheda  should  be  made  to  < 
with  modem  i*equirement8. 

The  keeping  of  pigs  should  be  carefully  regulated. 

The  byelaws,  when  the  code  is  revised,  should  be  enforced. 

The  provision  of  a  refuse  destructor  would  be  a  useful  addition  to  the  ■ 
plant  of  the  city. 

*  Since  this  was  written  I  learn  that  Dr.  Harrison  has  been  appointed  Ifodioal  0 
Health  at  an  increased  salary,  and  that  his  staff  has  been  mcroaaed  as  foUo 
Assistant  Medical  Officer  of  Health,  who  devotes  the  whole  of  his  time  to  tbe  dati« 
office,  two  trained  Inspectors  of  Nuisances ;  the  former  Assistant  Inspector  of  Hi 
is  to  be  a  clerk  until  he  quail  Qes  as  an  Inspsctor  of  Nuisances. 
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ADDENDUM  I. 


REPORTS  BY  CLINICAL  RBSBIROH  ASSOCIATION  ON  LINCOLN 

WATER. 


(Copy.) 
Th8  Clikioal  Rbskaboh  Association,  LfteiTBD. 


To  Dr.  Harbison, 


1,  Sonthwark  Street, 

London  Bridge,  S.E., 

17th  January,  1905. 


Ihe  specimen  of  water  marked  ,  received 

here  on  7th  January,  1905,  has  been  chemically  and  bacteriolo^ically  examined, 
and  I  have  been  instructed  to  forward  the  following  analysia  and  report 
thereon  :— 

Analysis. 


Total  floUdB  (dried  at  laO^O.) 

Combined  chlorine         

Bzpressed  as  NaCl 

Nitrogen  as  nitrates 

Nitrites  

Saline  ammonia 

Albmninoid  ammonia 

Oxygen  absorbed  in  four  hours  at  27°  C.   . . 

Total  hardness       

Lead  or  copper      


This  water  contains  much  unoxidised  matter,  as  shown  by  the  high  figures  for 
albuminoid  ammonia  and  oxygen  absorbed.  From  a  chemical  point  of  view  it  is 
not  fit  for  drinking. 

Baeteriolagieal  examination, — ^The  number  of  organisms  which  produce 
ttdonifls  on  gelatine  plates  incubated  at  2(f  C,  is  149  per  cubiccentimetre  of  the 
Mmple. 

The  bacillus  ooli  communis  is  found  to  be  present  in  quantities  of  five  cubic 
centimetres  and  upwards,  while  coli-form  organisms  which  do  not  give  all  the 
badllos  coli  tests  are  present  in  as  small  a  quantity  as  0*2  cubic  centimetres. 
The  bacillus  typhi  abdominalis  is  not  detected. 

The  total  number  of  organisms  in  this  water  is  not  excessive,  but  the  presence 
of  intestinal  bacteria  must  be  regarded  as  evidence  strongly  suggestive  of 
poUntion  with  sewage  or  faecal  matter. 

C.  H.  Wells, 

Secretary. 
Fee,  63#. 


App.  a,  No,  & 

Enteric  Fever 
at  Lincoln ;  by 
Dr.  Beece. 
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(Copy.) 

THB  CLIKIOAL  RKHKABCH  A8800IATIOH,  LIMITED. 

U7,U8/8. 

1,  Soathwark  Stareet, 

London  Bridge,  8£, 
Uth  FetoiAzy,  ISK 
To  Dr.  Habeibok, 

The  specimen  of  water,  marked  X.,  Tap  Water  in  Fiahmarket,  reodTed  hen 
3rd  Febroary,  1905 fliBS  been  ohemioallj  and  baoteriologioallj  examined,  lai 
have  been  instmoted  to  forwiurd  the  following  analysis  and  report  thenoa:- 


Chemical  Akaltsui. 


Total  BoUds  (dried  at  120OO.) 

Oombined  ohlorine 

Ezpreeaed  as  NaOl 

Nitrogen  as  nitrates        

Nitrites  „       ..       ..       

Saline  ammonia 

Albuminoid  ammonia 

Oxygen  absorbed  in  f omr  hours  at  27^  0.   . . 

Total  hardness       

Lead  or  copper       


26*00 
2*66 
4*21 
0-27 
KU 
0*0012 
0*0068 
0*069 
14O-0 

NU 


This  water  contains  a  suspicioaslj  high  proportion  of  nnoxidi9ed  o 
matter,  as  shown  by  the  rather  high  figures  for  albuminoid  ammonia  vid  c 
absorbed.  A  little  saline  ammonia  and  a  trifling  proportion  of  nitrates  • 
present. 

The  water  must  be  considered  as  of  yery  doubtful  organio  parity  aa  jad 
chemical  analysis,  and  certainly  not  a  safe  one  for  drinking. 

Pr&ruional  Bacteriological  Report. — ^The  number  of  organisms  whioih  i 
cplonie»  on  gelatine  plates  incubated  for  72  hours  at  2OPO.9  ia  S48  p« 
centimetre  of  the  water,  and  about  half  the  colonies  are  of  the  ooli-form  t 

Quantities  of  Ih^ water  varying  from  0*2  to  35  cubic  centimetres  hai 
investigated  for  the  identification  of  the  bacillus  coli  communis,  and  w 
result  tbat  many  varieties  of  bacilli  belonging  to  the  ooli  group,  bai 
isolated  from  0*2  cubic  centimetre  of  the  sample ;  so  far,  however,  nol 
found  to  show  all  the  cultural  features  of  the  typl(»U  bacilli  ooli  oommn 
we  have  little  doubt  that  there  are  intestinal  organisms  present,  and  the  ii 
of  the  typical  colon  bacillus  will  probably  be  accomplished  in  ^e  ooozse  c 
days 

Chas.  H.  Wmlia, 
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(Copy.) 
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S2/2. 


1,  South  wark  Street, 

London  Bridge,  S.E., 

14th  Febroarr,  1905 
.  Habrison, 

specimen  of  water,  marked  Z,  Pore  Water  Tank,  received  here  on 
ebroary,  1905,  has  been  chemically  and  bacteriologically  examined,  and  I 
teen  instmcted  to  forward  the  following  analysis  and  report  thereon  :— 


APP.A,No.8, 

Knteric  Fever 
tit  LiDColn ;  by 
Dr.  Beece, 


Chemical  Analysis. 


Grains  per  Oallon. 


Total  solids  (dried  at  120°  a) 

Ck>mbined  chlorine         

Expr cseod  as  NaOl    .. 
Nitrogen  as  nitrates        ..       ..  •     .. 

Nitrites         ...•     .. 

Saline  ammonia     * 

Albuminoid  ammonia 

Oxygen  absorbed  in  4  honrs  at  27°  C. 

Total  hardness       

Lead  or  copper       


26*06 
2*60 
4*29 
0*26 
Nil 
0*0018 
0*0100 
0'0» 
140-4 
Nil 


water  oontaina  much  nnoxidised  organic  matter ;  the  flgnree,  the  albn- 
ammonia  and  oxygen  abe<Mrbed,  are  both  high. 

16  ammonia  is  present,  as  also  a  trifling  proportion  of  nitrates.  From  a 
al  point  of  view  this  water  mnst  be  considered  as  nnfit  for  drinking. 

isioJuU  Bacteriidogiodl  Bepart.— The  number  of  organisms  which  produce 
B  <m  gelatine  plates  incnbated  for  72  honrs  at  20°  C,  is  55.S  per  cubic 
Btre  of  the  water,  and  at  least  half  the  colonies  are  seen  to  be  of  the  coU- 
rpe. 

;lie  detection  of  inteetinal  organisms,  quantities  of  the  water,  varying  from 
no  centimetre  to  a  total  of  36  cubic  centimetres,  have  been  heated  by  a 
almost  identical  with  that  employed  by  Pakes  for  the  isolation  of  the 
B  ooli  communij.  So  far  it  has  been  found  that  coli-form  organisms  are 
>  in  0*2  cubic  centimetre  of  the  water,  but  vary  in  their  characters  to  a 
nusual  extent,  and  while  the  great  majority  of  the  bacilli  which  have 
olated  from  the  water  show  most  of  the  cnltural  features  of  the  colon 
9,  not  one  has  been  found  up  to  the  present  which  gives  all  the  typical 
We  have  met  with  this  difficulty  before  in  the  case  of  waters  known  to 
h  polluted,  and  from  our  experience  of  such  samples  we  have  little  doubt 
e  ^ical  bocdUns  cell  communis  is  present  in  the  water. 

investigation  is  being  proceeded  with,  and  a  further  report  will  be  sent  as 

Chas.  H.  Wells, 

Secretary. 
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Unterlo  Ferer 
at  Lincoln ;  hj 
Dr.Beooe. 


(Copy.) 

Thb  Clikigal  Rebeaboh  Association,  Limited. 

149, 150/2. 

1,  Sonthwark  Street, 

London  Bridge,  S.E., 
14bh  February,  1906. 
To  Dr.  Habbisojt, 

The  specimen  of  water,  marked  Y,  Water  from  Tap  at  Clark*8,  Salter  Gate, 
reoeiyed  here  on  3rd  February,  1905,  has  been  chemically  and  bacteriologicallj 
examined,  and  I  have  been  instructed  to  forward  the  following  analysis  vai 
report  thereon ; — 

Chemical  Analysis. 


Total  solids  (dried  at  l^  0.) 
Combined  chlorine         .. 


Expressed  as  NaOl 

Nitrogen  as  nitrates        

Nitrites         ..       ..       

Saline  ammonia 

Albuminoid  ammonia 

Oxygen  absorbed  in  four  hours  at  27°  0.  . .  ^ 
Total  hardness       


Lead  or  copper 


26-60 
2*66 
4*21 
0-27 
Nil 
0'0012 
00090 
0*088 

140-0 
Nil 


The  water  is  almost  absolutely  identical  in  character  with  No.  148/2  (marked  X), 
and  the  remarks  on  that  sample  apply  to  this  one  also. 

It  is  not  a  safe  water  for  drinking. 

Provisional  Bacteriological  Report, — ^The  number  of  organisms  which  prodvoe 
colonies  on  gelatine  plates  incubated  for  72  hours  at  2(f  C,  is  292  per  cnbie 
centimetre  of  the  water,  and  at  least  half  of  the  colonies  are  of  the  ooli*fonn 
type. 

Quantities  of  the  water,  varying  from  0*2  to  85  cubic  centimetres,  are  being 
iuTestigated  for  the  detection  of  the  bacillus  coli  communis,  and  organisms 
belonging  to  the  coli  group  are  found  to  be  present  in  the  smallest  quantity  takm 
(viz.,  0*2  cubic  centimetre  of  the  water).  The  organisms  show  great  varistioD 
in  their  characters,  and  so  far  not  one  is  seen  to  be  absolutely  typicaL  Th^n  li 
practically  no  doubt,  however,  that  intestinal  organisms  are  present,  and  we  hope 
to  isolate  the  typical  bacillus  coli  communis  in  t£e  course  of  a  few  days. 

Chas.  H.  Wkllb, 

Seorefcai^' 


147/2. 


(Copy.; 
Thb  Clinical  Bbseaboh  Association,  Limited. 


1,  Sonthwark  Street, 

London  Bridge,  S.B., 

20th  Febmaxy,  190ft. 

Labobatobt  Bepobt. 
To  Dr.  Habbison, 

The  specimen  of  water,  marked  X,  Tap  Water  in  Fishmarket,  received  here  c^ 
3rd  February,  1905,  has  been  duly  .exaniined,  and  I  have  been  instmoted  to 
fnrward  the  following  report  thereon  : — 

Farther  Beport. — As  a  result  of    the   further  investigation   of   this  wai0^ 
a  bacillus   having   the  microsoopio   and   cultural   chanoten  of   the  t^fpio^ 


1^- . 

ieQlnB  coli  commnnifl  lias  now  been  isolated  from  one  cnbic  oentimetre  of     app.  A,  No.  8» 

le  sample.  _      --- 

__  Enteric  Feror 

We  are  of  opinion  that  the  baoteriologioal  examination  proves  the  presence  of    at  Linoolfi!;  by 

nmerons  intestinal  organisms,  and  that  when  jadged  b j  the  condition  of  thtt   Dr.Beeoe. 

unple,  there  is  distinct  evidence  that  the  water  is  unfit  for  drinking. 

C.  H.  Wells, 
Secretary  of  the  Association. 


(Copy.) 
The  Clinioal  Beseaboh  Association,  Limited. 

151/2. 

1,  Southwark  Street, 

London  Bridge,  S  JS., 

20th  February,  1905. 

Labobatort  Repobt. 

To  Dr.  Habbibok, 

The  specimen,  marked  Z,  Pure  Water  Tank  at  Waterworks,  received  here  on 
Srd  February,  1905,  has  been  duly  examined,  and  I  have  been  instructed  to 
forward  the  following  report  thereon  : — 

Farther  Report,— K^  already  stated  in  the  preliminary  report  (151/2)  this 
nmple  of  water  Las  been  found  to  contain  an  unusually  large  number  of  coli- 
form  organisms  which  vary  greatly  in  their  cultural  features  ;  and  as  a  result  of 
further  investigation  we  have  now  isolated — from  one  cubic  centimetre  of  the 
nmple— an  organism  which  gives  all  the  usual  tests  for  the  typical  l»cillus  coU 
oommnnis. 

Wears  of  opinion  that  the  sample  contains  numerous  intestinal  organisms, 
pointing  to  serious  pollution  with  sewage  or  faecal  matters,  and  that  in  its  present 
condition  it  is  quite  unfit  for  drinking. 

C.  H.  Wells, 
Secretary  of  the  Association. 


(Copy.) 

The  Clinioal  Beseaboh  Absooiation,  Liuited. 

149/2. 

1,  Southwark  Street, 

London  Bridge,  8.E., 

20th  February,  1905. 

Labobatobt  Refobt» 

To  Dr.  Habbison, 

The  specimen  of  water,  marked  T,  Water  from  Tap  at  Clark's,  Salter  Oate, 
leodyed  here  on  Srd  February,  1905,  has  been  duly  examined,  and  I  have  been 
initnicted  to  forward  the  following  report  thereon  : — 

^riher  Report, — In  addition  to  the  numerous  ooli-form  organisms  already 
found  in  this  water  we  have  now  succeeded  in  isolating  from  one  cubic  centi- 
BKtre  of  the  sample  a  bacillus  having  the  characteristic  microscopic  and  cultural 
fefttusB  of  the  typical  bacillus  coli  communis. 

Ai  a  result  of  our  investigation  we  are  of  opinion  that  there  is  evidence  of 
poUntion  with  sewage  or  fecal  matter,  and  that,  judging  from  the  condition  of 
tiie  sample,  the  water  is  unsafe  for  drinking, 

C.  H.  Wells, 
Secretary  of  the  Association. 
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App.^Nb.8.  ADDENDUM  II. 

Enteric  Fever  

at  Lincoln ;  by 
Dr.Beece. 


BXTBACTS  PROM  A  REPORT  BY  DR.  KLEIN  ON  THE  BAOTBRIO- 
LOGIOAL  EXAMINATION  OF  LINCOLN  WATER. 

St.  Burtiioloiiiew's  Hospital,  KC, 

20th  Febnxary,  1905. 

The  Mbdioal  Officer  of  the  Looal  Govbenmekt  Boabd, 

On  February  let  I  reoeived  three  samples  of  water,  labelled  as  follows  :^- 

(1)  Water  from  pnre  water  tank,  taken  Ist  Febrnary,  1905. 

(2)  Pike  Drain  water,  1st  February,  1905. 

(3)  Water  from  Catchwater  inlet,  indirectly  from  River  Witham,  taken  Itt 

February,  1905, 

These  three  samples  will  in  this  report  i be  described  as  sample  1,  sample  2,  and 
sample  3,  respectively. 

The  total  amount  of  water  of  sample  1  was  about  350  oo. ;  dear. 
The  total  amount  of  water  of  sample  2  was  about  1,000  oo. ;  turbid. 
The  total  amount  of  water  of  sample  3  was  about  750  oo. ;  turbid. 

These  three  samples  were  subjected  to  analyses  (a)  with  a  view  of  genend 
orientation  and  (d)  with  a  view  to  detect  specific  pollution,  if  any. 

(a)  For  general  orientation  : — 

Sample  1  contained  64  bacteria  per  1  oc. 

„  „        B.  ooli  oommunis  in  1  co.,  not  in  ^  oo. 

„  „       no  spores  of  B.  enteritidis  sporogenes  in  100  cc. 

Sample  2  contained  2,500  bacteria  per  1  cc. 

„  „        B.  coli  communis  in  1  co,  not  in  |\r  <)<^ 

„  „       spores  of  B.  enteritidis  sjiorogenes  in  100  co ,  not  in  10  oo. 

Sample  3  contained  3,500  bacteria  per  1  oc. 

„  „        B.  coli  communis  in  -^  oc.  (some  other  acid-produeinfC 

microbe  in  |^  cc.). 
„  „        spores  of  B.  enteritidis  sporogenes  in  10  oc,  not  in  1  oo. 

(d)  For  specific  pollution  :— 

Sample  1. — As  mentioned  above,  of  sample  1  there  were  altogether  available 
about  350  cc.  only.  Of  this  amount  about  120  cc.  were  used  for  general  orienta- 
tion. The  remainder,  about  220  cc.,  was  subjected  in  two  lots  to  the  centrifuge, 
and  the  resulting  sediment  was  used  for  four  iMrge  plates  containing  Drigaldd- 
Conradi  medium. 

•  «  m  m  *  ' 

Of  the  four  Drigalski-Gonradi  plates  prepared  with  the  sediment  of  sample  1, 
two  had  no  bluish  colonies,  the  third  had  five  blue  colonies  of  bacilli,  and  the 
fourth  plate  had  one  blue  colony  of  diplococci.  The  five  blue  colonies  of  bacilli 
presented,  however,  no  characters  in  any  way  suggestive  of  B.  typhosus  or 
B.  Gaertner  :  so  that  of  sample  1,  i.^.,  about  220  cc,  no  microbe  of  this  tyx>e  was 
obtained. 

Sample  2. — Of  this  sample  ahout  750  oc.  were  passed  through  a  Pasteur  filter^ 
and  with  the  filter-brushings  four  large  Drigalski-Conradi  plates  were  made  In— 
these  plates  a  number  of  blue  colonies  developed.  Only  three  of  them,  however^ 
show€Kl  characters  presumptive  of  B.  typhosus.  Of  these  three  colonies  gelatine 
subcultures  were  made  ;  with  the  result  that  one  of  the  three  became  at  onc^ 
eliminated  on  account  of  its  liquefying-  the  g«ilatine.  Of  the  two  remainin^s 
colonies,  which  in  respect  of  aspect  and  constitution  in  the  Drigalski-Conra<^fc 
plates  resembled  the  B.  typhosus,  subculture  by  gelatine  streak  gave  the  charac^ 
ters  of  B.  typhosus ;  viz.,  translucent,  dry  growth  with  irregular  filmy  spreadia — 
margin.  The  mioro-org^anisms  constituting  the  growths  were  motile  bacillHI 
showing  more  or  less  retarded  agglutination  with  the  laboratory  rabbit  semi 
These  colonies,  to  be  referred  to  as  colony  1  and  colony  2*(of  sample  2)  were  tb 
subjected-  to  further  tests ;  with  the  result  that  colony  1  turned  out  to 
identical  with  B.  Gaertner,  colony  2  with  B.  typhosus.  There  were,  howev 
certain  small  differences  in  both  oasee^       


^XUrny  ly  the  characters  of    which   are  compared   and    sammorifled  with     APP.  A,  No.  fll. 
.    CSaertner  in  Tahle  A,  showed  on  the sarface  of  gelatine  an, expansion,  which,   i^QterloFeTer 
*t^^fX  several  days*  growth,  was  somewhat  less  traniiparent  and  leas  dry  looking  ^V  Linooln,  by 
1^11  the  growth  of  the  laboratory  B.  Gaertner.    Further,  although  it  clumped  Dr.  Baeoe.  *  . 
'^%.\  and  dedsivelj  with  the  hlood  serom  of  a  Gaertner  rabbit— which  had  been 
pared  br  intravenous  injection  with  the  laboratory  B.  Gaertner — ^its  bouillon 
ilsion  did  not  dump  so  j^mptly  as  that  of  the  laboratory  B.  Gaeitner,  ijo^  as 
9    microbe  used  for  the  injection  of  Uie  Gaertner  rabbit. 

^^alony  2. — ^This  microbe  showed  slower  agglutination  with  the  laboratory 
lioid-rabbit's  blood  serom  than  the  laboratory  B.  typhosus ;  moreoYer,  the 
Intination  was  not  complete  in  an  hour,  whereas  the  laboratory  B.  typhosus 
clamped  in  complete  manner  in  five  minutes. 


nt  in  all  other  respects  colony  1  was  identified  with  B.  Gaertner,  and  colony  2 
£.t:>]i  B.  typhosus — as  is  shown  in  Table  A  appended  to  this  report. 


Sample  3. — Of  this  sample  the  whole  of  the  quantity  not  used  for  test  in  general 

>z-i^aitstion  was  passed  through  a  Pasteur  filter.     The   filter-brushing    thus 

al>^«ined  was  used  for  four  large  Drigalski-Conradi  plates.    As  a  result,  amongst 

it  Xcuj^  number  of  blue  colonies  that  appeared  in  th«>e  plates,  only  six  could  be 

uideted  as  a  result  of  inspection  with  a  glass  and  of  microscopic  examination 

the  hanging  drop,  as  complying  with  the  preliminary  tests  of  B.  typhosus. 

tnbcaltnre  on  gelatine  surface  three  of  these  six  colonies  were  eliminated  ; 

f  proved  liqueflers.   Tue  remaining  three  colonies,  Nos.  1 , 2,  and  3,  respectively, 

oozxipiied  on  gelatine  subculture  witn  the  requirements  of  B.  typhosus.    They 

^^^xs  therefore  subjected  to  all  the  further  tests,  with  results  which  are  sum- 

'■^^viisd  in  Table  A.    From  this  it  will  be  seen  that  while  colony  2  reacted 

l^^^^itively  for  B.  typhosus  in  every  respect,  colonies  1  and  3  failed  in  one  or  the  other 

Particulars.    Colony  1  gave  no  indol  in  broth  culture  for  10  days,  though  after 

^^   dsys  it  gave  just  a  trace  of  indol  reaction ;   and,  further,  Proskauer  and 

V^Iiildi  medium  I.  which  had  been  inoculated  with  it,  showed,  after  48  hours' 

^cnbation  at  87^  0.,  a  trace  of  changing  into  red,  indicating  a  tendency  to  pro- 

^^ce  add.    Colony  3  likewise  gave  no  indol  reaction  in  broth  for  10  days,  though 

^ter  12  days'  incubation  there  was  perhaps  a  trace  of  indol.    Moreover,  it  pro- 

j^Ooed  slight  redness  in  Proskauer  and  Capaldi  I.  after  48  hours*  incubation  at 

^7*>o.    Tne  litmus  milk  culture  of  this  microbe  was  inspected  daily,  and  the 

^^nal  reddening  (acid  production)  was  noticed,  the  milk  remaining,  meanwhile, 

Quid.    After  12  &ys,  however,  it  was  found  clotted. 

Both  these  colonies  (1  and  3)  gave  distinct  agglutination,  only  agglutination 
%is  slower  than  with  the  laboratory  B.  typhosus,  or  with  colony  2  of  the  same 
■unple. 

The  condnsion  which  I  draw  from  these  observations  I  have  summarised  in 
IkbleB. 

On  Febroa^  4th,  I  received,  sample  4,  a  bottle  of  a  thick  brownish  turbid 
fluid  repretentmg  "a  filter  brushing  from  two  Pasteur-Chamberland  filters  in  use 
in  Lincoln,  whi(&  had  not  bocoi  cleaned  for  three  months." 

Sampled. 

A  tenth  of  a  cc.  of  the  turbid  fluid  was  used  for  each  of  four  Drit^ulski-Couradi 
plates,  with  the  result  that  no  colonies  Cred  or  blue)  appeared  in  them  after 
mcnbation  at  37**  C.  for  several  days ;  they  remained,  indeed,  free  of  any  such 
colonies  after  10  days.  Seeing  that  after  24  hours'  incubation  the  plates  when 
examined  carefully  under  a  magnifying  glass  were  free  of  colonies,  it  was  clear 
that  in  ^  00.  of  the  turbid  fluid  tJiere  were  no  living  microbes  belon;ring  to  the 
ooli-typboid  group.  Further  cultures  were  therefore  made  with  the  fluid — which 
had  been  kept  meanwhile  in  tJie  cool  chamber— in  the  following  manner  : — 

(a)  Two  phenol-broth  tubes  and  two  tubes  containing  MacConkey-fluid 
reoeived  ea^h  \  oc.  of  the  tuibid  fluid  direct ; 

(ft)  100  oa  of  the  turbid  fluid  were  subjected  to  the  centrifuge,  and,  with  the 
sediment,  two  large  Drigalski-Conradi  plates  were  inoculated.  The 
result  was  this : — 

(«)  Both  KaoConkey  tubes  remained  unaltered  after  incubation  for 
48  hours ;  both  phenol-broth  tubes  were  turbid.  From  each 
of  these  phenol- broths  a  Drigalski-Conradi  plate  was  made  ; 
bnt  DO  colonies  appeared  in  them.    Proof  was  thus  afforded 


i36 

App.  a,  Ko.  &  that  the  tnrbiditj  of  the  phenol-broth  tabes  had  nok 

— -  caused  by  microbes  belonging  to  the  coli-^phoid  gnq 

?.°^*!?l5?^*»L  tended  to  confirmation  of  the  negatiye  resalos  with  the 

«  Igoota ;  by  MaoOonkey  tubes. 

(ft)  The  two  Drigalski-Conradi  plates  made  with  the  sedinBi 
100  CO.  oentrifngad  fllter-bmshing,  deyeloped  no  oob»ii 
the  coli-typhoid  fi^^onp,  bnt  each  plate  showed  after  m 
days'  incubation  at  87^  C.  seyenl  doien  minate  dot 
colonies  of  coed. 

The  result  of  analysis,  therefore,  of  sample  No.  4,  showed  that  even  oond 
able  amounts  of  the  turbid  fluid  contained  no  liying  microbes  of  the  ooli-t|p 
gxoupi 

Sample  5. 

On  February  11th  I  reoeiyed  a  bottle  of  "  Muddy  water,  bdng  se^nflit  1 
the  pure  water  tank  which  receiyes  the  Lincoln  water  after  filtratioii  An 
the  sand  fllters."  This  sample  was  practically  fluid  mud,  and  will  be  letan 
as  **  mud  of  tank."  The  bottle,  haying  been  well  shaken  up,  was  aUott 
stand  in  the  cool  chamber  for  an  hour ;  the  turbid  fluid^«bout  100  oe.- 
then  siphoned  oif  from  the  top  of  the  sediment,  and  subjected  to  the  oentii 
With  the  centrif uged  deposit  the  following  cultures  were  made : — 

(a)  Four  MacConkey  tubes,  and 

(ft)  Four  large  Drigalski-Conradi  plates. 

After  incubation  of  (a)  for  24  hours,  one  only  of  the  four  MaoOonkey 
showed  redness  without  gas  ;  the  other  three  showed  redness  with  ooploi 
Drigalski  plates  of  these  three  tnhea  brought  forth,  amongst  a  large  nun 
neutral  colonies,  numerous  colonies  of  B.  ooli,  but  no  blue  colonies ;  a  Dr 
plate  of  the  fourth  tube  showed,  amongst  numerous  neutral  or  (nnk  « 
yery  few  bluish  ones.  But  none  of  these  blue  colonies  complied  wi 
requirements  of  B.  typhosus.  Subcultures  were,  howeyer,  made  of  tl 
gelatine  streak  and  gelatine  shake;  but  they  could  be  soon  discarded 
being  either  B.  typhosus  or  B.  Gkiertner. 

The  four  Drigalski-Conradi  plates  (ft)  made  directly  with  the  oenti 
sediment  brought  forth  large  numbers  of  blue  colonies.  Of  theee  th< 
majority  could  at  once  be  rejected;  they  were  flat  and  ccaisely  grani 
rapidly  spreading  films ;  or  were  too  uniformly  raised  without  granulatic 
when  examined  in  the  hanging  drop  did  not  show  any  tendency  to  en 
Eight  blue  colonies,  howeyer,  which  complied  with  the  preliminary  tc 
B.  typhosus  were  selected  for  gelatine  subculture.  After  24  hours  se 
.these  could  be  eliminated  on  account  of  their  liquefying  the  gelatine: 
one  only  remained.  This  was  then  subjected  to  the  further  tests,  wi 
results  summarised  in  Table  B.  From  this  table  it  will  be  seen  that  tl 
ticnlar  colony  complied  in  all  respects  with  the  tests  of  B.  typhosus,  ex 
regards  the  following  : — In  Proskauer  and  Capaldi  medium  U.  acid  pro( 
after  48  hours*  incul»tion  was  doubtful ;  litmus  milk  after  four  dim*  inoi 
at  37°  G.  did  not  exhibit  pronounced  red  colour,  it  therefore  failed  to  yi 
distinct  acid  production  which  is  characteristic  of  B.  typhosus ;  and,  i 
agglutination  with  the  typhoid  serum  of  the  laboratory,  though  distinct 
the  hour,  was  slow. 

I  therefore  consider  this  microbe  possibly  but  not  probably  a  yai 
B.  typhosus. 

K.  K 
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>.A,Ko.8.    Table  B.— fihowing  probable  position  of  the  speofad 


fi 


arks  Fever 


our  Iftboratoxy  B.  GMrtaflr  and  B.  tjplMMiis. 


Derivsttom 


Character. 


OoBclnriao. 


Pikedraio,  Oolony  1 


PikedraiD,  Colony  3 


Oatchwater     iolet, 
Colony  1. 


Catchwater     inlet, 
Colony  2. 

Catchwater     inlet, 
Colony  3. 


Mad'of  tank 


Same  as  B.  Oaertner,  except  ten  transluoent 
in  gelatine  streak  in  later  stages. 

Same  as  B.  typhosus,  except  agglatinaiiaii, 
with  our  typhoid  senim  slower. 

Same  as  B.  typhosus,  except  doubtful  in 
Proskauer  Capaldi  L,  forms  trace  of  indol 
after  11  days. 

In  all  essential  respects  same  as  B.  ty- 
phosus. 

Same  as  B.  typhosus,  except  doubtful  Pros- 
kauer CapfliliU  L,  forms  trace  of  indol 
after  12  days,  clots  litmus  milk  in  12  days. 

Same  as  B.  typhosus,  except  no  definite 
acid  producUpn  in  4  days  in  litmus  milk, 
and  no  distinct  acidity  in  Proskauer 
Capaldi  n. 


I 

1ft 


Most      probsbtT    >• 
Oaertner. 

Probably  B.  typhom 


Poesibly  B.  typbon 


Most  prohaUy  B.  tr- 
phoBoa. 

Fosadbly,  but  not  prob- 
ably, B.  typboBoi 


PoasiblT.  but  not  prob- 
ably, J3.  typhoeoL 


ADDENDUM  III. 


REPORTS  BY  MESSRS.  HOUSTON  AND  MoGOWAN  TO  THE  LINCOLN 

CORPORATION  ON  THE  LINCOLN  WATER. 


To  THE  COBPOBATION  OF  LINCOLN. 


Linoolii, 

13th  February,  1905. 


Gentlemen, 

We  have  the  honour  to  submit  to  you  the  following  preliminary  statement 
on  the  work  which  yon  have  entrusted  to  ns. 

On  the  evenings  of  February  11th  and  12th,  the  Crossoliffe  and  Weitssto 
Reservoir  waters  were  treated  with  a  view  to  their  porifioation. 

Further,  since  the  morning  of  February  11th,  the  water  at  the  works  and  tha 
sand  in  the  filter  beds  have  been  continuously  treated,  with  the  nine  pbjeot 
There  is  every  reason  to  believe  that  this  treatment  has  been  snooessf idl 

We  would  wish,  however,  to  point  out  that,  so  long  as  the  source  of  the  witff 
supply  remains  under  suspicion  it  will  be  necessary  to  continue  the  treatment  in 
a  modified  form. 

It  must  of  course  be  understood  that  the  above  treatment  of  the  water  osancA 
help  those  who  have  unfortunately  already  contracted  typhoid  fever,  althous^^ 
they  have  not  yet  developed  its  symptoms.    Nor  can  it  prevent  the  oconrreDoe  ot 
secondary  cases  of  infection. 

We  have  been  greatly  assisted  in  our  work  by  the  Corporation  Water  Eii|dii»^si 
Mr.  Teague,  who  has  spared  neither  time  nor  trouble  in  placing  erery  fmcS^  « 
onr  disittsal.  _ 


We  ezpeofe  to  leaye  Linooln  within  the  next  lew  dan  ^^^  before  doing  so  we     app.  A,i^6.i. 
■ball  haye  made  the  necessary  arrangements  for  oonUnnnig'the  sleriliBation    „  ^"T^ 
proc*.  in  a  modified  f  om.  STSIS^^ 

This  ooold  be  carried  out  withont  mnoh  diffionlty  and  at  a  moderate  cost    We  ^^ 
of  opinion  that  it  should  be  certainly  done. 

We  haye  the  honour  to  remain,  Gentlemen, 

Your  obedient  Seryants, 

A.  C.  HOUflTON. 

Gbobgb  MoGk>WAK. 


PBELIMINABY  BBPORT  ON  EIGHT  SAMPLES  OF  LINCOLN  WATER. 

Wfttgate  Beserroir  Water, 


Samples  oolieeted  :— 


Samples  collected :— 


February  ISth  (6  a.m.) 
„         14th  (5.60  p.m.) 
„         15th  (6-7  a.m.) 

Crotscliffe  Beterroir  Water, 


February  12th  (6  a.m.) 
„         12bh  (5.16  p.m.) 
„         13th  (6  a.m.) 
„         13th  (6  p.m.) 
„         14th  (6  a.m.) 

Bemarks, — None  of  the  forgoing  samples  contained  B.  coll  in  100  cubic  centi- 
metres of  water.  As  B.  coli  is  a  more  hardy  microbe  than  B.  typhosus  the 
reeulte  indicate  that  the  treatment  of  the  water  in  the  reseryoir  has  been 
sQocessful. 

A.  C.  Houston,  M.D.,  D.So, 

18th  February,  1905. 


To  THE  Matob  and  Oobporation  of  Lincoln. 

Gbntlbmen, 

Thb  treatment  of  the  water  and  of  the  sand  filters  at  the  waterworks  with 
a  solution  of  sodium  hypochlorite  was  commenced  on  Saturday,  11th  February, 
and  on  the  eyenings  of  11th  and  12th  February  the  treatment  was  begtm  at  the 
Crwscliffe  and  Westgate  Beseryoirs,  and  have  been  continued  there  at  suitable 
iniberyals. 

As  regards  the  reseryoirs,  this  was,  comparatively  speaking,  a  simple  task,  and 
the  result  was  found  to  be  quite  satisfactory.  All  non-rporing  forms  of  intes- 
tinal microbes  were  destroyed,  and  therefore,  by  inference,  the  typhoid  bacillus, 
if  it  was  present  in  the  water. 

In  respect  of  the  filter  beds,  much  greater  difficulties  had  to  be  met.  These 
necessiti^ed  the  use  at  first  of  a  relatively  stronger  solution  of  hypochlorite, 
continued  over  a  longer  period,  and  the  dose  of  the  sterilizing  agent  had  to  be 
▼aried  according  to  iSxe  results  of  our  analysis.  We  have  now  reason  to  believe 
that  this  treatment  has  been  successful,  and  we  hope  shortly  to  have  further 
confirmatory  evidence  of  this.  We  base  our  belief  of  the  innocuous  character 
of  the  water  now  sent  into  consumption  on  the  facte  that :  (1)  In  all  the  ten 
analyses  of  the  reseryoir  waters,  after  treatment,  no  B.  coli  have  been  found  in 
as  mud|  as  100  cubic  centimetres  of  the  water ;  (2)  a  similar  result  has  been 
obtained  in  our  later  analyses  of  the  water  passing  into  consumption  from 
the  waterworks.  The  bacillus  coli  which  has  been  present  in  "the  water 
before  treatment  and  subsequent  filtration,  is  a  more  hardy  microbe  than 
the  typhoid  bacillus.  Its, destmctian-in  annh  a  water  therefore  affords 
the  strongest  grounds  for  believing  tiiat  the  typhoid  baolllus,  if  present,  has 
likeiHM  pwished. 


APP.  ^  N(K a-       ^tlie  purified  water  has,  no  deubt,  a  alight  taste  and  Bmell,  but,  with  the  la 

— .  quantity  of  hypochlorite  now  necessary,  this  has  greatly  diminished.    Di  < 

S^ffiSof*^?     opinion  there  is  every  reason  to  suppose  that  even  a  larger  quantity  of  hj 

&.  Beece? '        chlorite  than  that  at  present  in  use  is  perfectly  harmless,  and,  a  fortune  ' 

same  may  be  said  of  the  minute  trace  of  it  or  of  its  products  which  maj 
left  in  the  treated  water.  Comparative,  if  not  absolute,  immunity  h 
dauffer  to  health,  confenred  by  the  sterilisation  of  a  water,  even  it 
stenlised  water  possesses  in  consequence  a  slightly  unpleasant  taste  and  a 
is  to  be  prefened  to  the  grave  risk  attendmg  the  use  of  a  palatable  ] 
impure  water. 

Until  a  new  and  satisfactory  supply  of  water  has  been  obtained  we 
of  opinion  that   the   above   treatment   of    the  water   should   be   oontini 
under  constant  supervision,  and  that  it  should  be   controlled    by  period 
analyses. 

To  conclude : — We  believe  that  the  treatment  has  been  suooenful,  t 
for  the  reason  already  given,  that  the  water  may  now  be  reasonably  r^gar 
as  safe  for  domestic  upes.  But  although  the  results  of  our  aaa]^ 
seem  to  show  that  boiling  the  water  is  no  longer  necessary,  we  do  not 
this  stage  feel  justified  in  saying  thac  this  additional  pceoantion  (bofli 
should  be  discontinued. 

We  are,  Gtotlemen, 

Your  obedient  Servants, 

A^  0.  HouBtoK. 
Gborqe  MoGowu 

Lincoln, 

26th  February,  1905. 


To  THE  Mayor  and  Corporation  of  Lincoln. 

Gentlemen, 

In  our  report  to  you  dated  25th  February,  1905,  we  stated  that  we  ho 
shortly  to  have  further  confirmatory  evidence  of  the  successful  treatment  of 
water.  We  now  beg  to  make  the  following  report  on  the  baoteriolog 
examination  of  further  examples  of  water  as  follows  :— 

(jti)  Sample  of  water  from  rising  main  at  waterworks.    Collected  10.10  a 
4th  March,  1905.     This  sample  represents  the  water  leaving 
waterworks  and  passing  into  consumption. 

(5)  Sample  of  water  from  Crosscliffe  Reservoir.  Collected  6.15  p 
4Ui  March,  1905,  seven  days  after  the  last  treatment  of  the  wata 
the  reservoir. 

(6*)  Sample  of  water  from  Westgate  Reservoir.  Colleoted  6.45  p 
5th  March,  1905,  four  days  after  the  last  treatment  of  the  wata 
this  reservoir. 

None  of  the  three  samples  (a,  ^,  c)  contained  B.  coU  in  100  oubio  oentims 

of  the  water. 

We  regard  these  results  as  highly  satisfactory.  They  afford  confirms 
evidence  of  the  innooaous  character  of  the  water  now  sent  into  oonBumpI 
and  they  show  that  che  treatment  of  the  water  continues  to  be  sucoeeafoL 

You  will  of  course  understand  that  this  treatment  is  being  oontiniied,  moi 
propose  to  furnish  you  with  further  reports  from  time  to  time. 

We  are,  Gentlemen, 

Tour  obedient  Servants, 

A.  C.  HOUBTOK. 

Gbobgb  MoGk>WA: 
8th  March,  1905. 
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To  THB  MATOB  and  OOBPOBATIOH  OV  LXHOOLH.  ^  —  ^ 

^    Enteric  Fev< 

O'XVTLBMBV,  at  Lincoln; 


In  aooordanoe  with  your  ixutmotions  we  have  examined  a  lar|^  nnmber  of 
Bunples  of  water  ooUected  between  7th  March  and  18th  Maroh  from  main  tape 
in  different  parts  of  the  area  supplied  with  Lincoln  water. 

The  first  forty  samples,  all  collected  from  separate  taps,  and  of  which  the 
analjsiB  has  been  completed,  have  yielded  resnlts  as  follows : — 

No  B.  coli  in  100  cubic  centimetres  of  water.    Thirty  samples  (75  per  cent.), 

B.  ooli  present  in  100  cubic  centimetres ;  absent  in  10  cubic  centimetres  of 
water.    Seven  samples  (17*5  per  cent). 

B.  ooli  present  in  10  cubic  centimetres ;  absent  in  1  cubic  centimetre  of 
water.    Three  samples  (7*5  per  cent.). 

We  may  add  that,  excluding  the  raw  unfiltered  waters  and  a  single  sample  of 
treated  fitered  water,  we  have  never  found  B.  coli  in  1  cubic  centimetre  of  any 
■ample  of  Lincoln  treated  filtered  water,  whether  collected  at  the  works  or  from 
the  reservoirs  or  water  mains. 

We  consider  these  results  so  satisfactory  that  we  feel  justified  in  gradually 
reducing  the  dose  of  sodium  hypochlorite. 

In  order  to  satisfy  ourselves  that  any  objectionable  tastes  and  smell  of  the 
treated  water  is  not  serious,  we  drink  the  water  (unboiled)  daily. 

A  faint  mawkish  taste  and  smell  still  persists  in  the  water,  but  we  think  that 
this  will  become  lees  apparent  with  the  diminished  dose  of  sodium  hypochlorite 
now  in  use. 

We  are,  Gentlemen, 

Your  obedient  Servants, 

A.  C.  Houston. 
Geoboe  MoGowan. 
24th  March,  1905. 


Dr.  Reece. 


REPORT  OF  MESSRS.  HOUSTON   AND  MoGOWAN  ON  THEIR 

TREATMENT  OF  THE  WATER. 

To  THB  Matob  and  Oobpobation  of  Lincoln. 

Gkntlemkn, 

Two  months  having  elapsed  suice  the  treatment  of  the  Lincoln  water  was 
first  commenced,  we  propose  to  report  very  briefly  on  the  results  obtained. 

As  far  as  possible  we  shall  try  to  avoid  the  use  of  technical  language,  so  as  to 
present  our  facts  in  a  simple  form. 

It  must  be  explained  at  the  outset  that,  owing  to  the  enormous  difficulties 
attending  the  isolation  of  the  typhoid  bacillus,  failure  to  discover  its  presence  in 
a  water  affords  no  proof  of  its  real  absence.  Fortunately,  however,  a  sewage - 
polluted  water,  specifioJly  contaminated  with  the  virns  (poison)  of  enteric 
fever,  contains  a  normal  inhabitant  of  the  intestine  (B.  coli)  in  far  greater 
number  than  it  does  the  pathogenic  typhoid  bacillus.  Moreover,  B.  coli  is  a 
more  hardy  microbe  ttian  the  typhoid  bacillus.  It  follows,  therefore,  that  if 
each  of  the  microbes  capable  of  causing  typhoid  fever  (B.  typhosus)  is  always 
accompanied  by  a  large  number  of  comparatively  robust,  although  harmless, 
indlvidnals  (B.  ooli),  proof  of  the  destruction  of  the  latter  affords  convincing 
evidence  of  the  death  of  the  former.  Consequently,  we  have  based  our  belief  in 
the  innocuous  character  of  the  water  passing  into  consumption  upon  the  destruc- 
tion of  B.  coU,  which  is  always  present  in  the  raw  waters ;  and  we  may  add  that 
we  have  not  been  content  with  affording  proof  of  its  absence  from  one  cubic 
oentimetre  or  even  10  cubic  centimetres,  but  have  always  submitted  as  much  as 
100  cubic  centimetres  of  water  to  cultural  tests.    It  is  apparent,  in  the  light  of 


1& 

jAjpt*  At  N^l    ^^  foregoing  statements,  that  the  ahsenoe  of  B.  ooli  from  100  onbic  oentimetrei 
'  '     -^  of  water  affords  the  most  oonWaoing  evidenoe  of  the  absence  of  the  ^hoid 

Dr.Beece.  Indeed,  the  absence  of  B.  ooli  from  10  cable  centimetres  of  water  may  perhaps 

be  considered  snfficient  proof  of  its  wholesomeness.    Many  baoteriologiBts  do  not 
condemn  a  water  nnlesa  it  contains  B.  coll  in  one  cnbic  centimetre. 

In  what  follows  we  deal  with  a  period  of  two  months,  namely,  from 
February  11th  to  April  11th,  1905  :  — 

Treatment  of  the  Raw  Waters  at  the  Worhe, 

Having  regard  to  our  experience  of  the  germicidal  action  of  sodiom  ^IPO* 
chlorite  and  to  the  proportions  which  we  have  thought  fit  to  nse  at  the  wori% 
we  doubt  whether  any  typhoid  bacilli,  if  present  in  the  raw  waters,  could 
reasonably  be  considered  to  have  escaped  destruction  from  February  11th  to  the 
time  of  writing  this  report. 

[On  February  2ith  the  treatment  was  interrupted  for  about  three  hours  owing 
to  an  accident  to  one  of  the  pumps.  Without  entering  into  technical  detailB,  we 
may  say  that,  as  soon  as  we  were  informed  of  the  accident,  we  took  immediate 
and,  as  we  believe,  successful  steps  to  prevent  any  ill  effects  whioh  might 
conceivably  have  arisen  from  this.] 

As  regards  the  destruction  of  any  typhoid  bacilli,  whioh  previous  to  the 
treatment  may  have  been  present  in  the  deeper  layers  of  the  sand  filters,  or 
in  the  water  mains,  we  cannot  absolutely  fix  a  date ;  but,  as  an  extra  precau- 
tion npon  this  point,  between  February  18th  and  21st  we  treated  each  filter  bed 
in  turn  with  a  strong  dose  of  sodium  hypochlorite,  allowed  the  germioide  to 
permeate  the  whole  bed,  and  then  closed  the  outlet  valve.  After  a  suitable 
interval  the  valve  was  opened,  but  so  slightly  that  when  the  out-flowing  water 
from  the  bed  mixed  with  the  rest  of  the  filtered  water  from  the  other  beds,  the 
probability  of  the  mixed  water  passing  into  consumption  was  not  affected  to  any 
material  extent. 

To  conclude,  we  think  that  if  any  typhoid  bacilli  entered  with  the  raw  water 
after  February  11th  they  could  not  have  escaped  our  treatment;  and,  further, 
that  if  any  were  present  in  the  water  system  subsequent  to  that  date  they  could 
not  at  the  outside  have  survived  beyond  February  22nd,  when  the  sectional 
treatment  of  the  filter  beds  was  completed. 

In  this  connection  it  may  be  noted  that  some  exhaustive  tests  quite  recently 
made  in  America  seem  to  show  that  the  typhoid  bacillus  cannot  live  for  more 
than  a  few  di^s  in  water. 

Without  entering  into  unnecessary  detail,  the  following  facts  may  serve  to 
illustrate  the  success  (bacteriologically)  of  the  treatment : — 

Thirty-three  samples  of  the  water,  after  treatment  and  filtration,  ooUeoted 
between  February  12th  and  April  12th  from  a  main  tap  at  the  waterworks, 
yielded  results  as  follows  : — 

9  per  cent,  of  the  samples  contained  B.  ooli  in  10  cubic  oentimetres  of 

water; 
24  per  cent  of  the  samples  contained  B.  ooli  in  100  cubic  centimetres  of 

water ; 
67  per  cent,  of  the  samples  contained  no  B.  coli  in  100  cubic  oentimetres 

of  water. 

Over  100  samples  collected  between  February  23rd  and  April  12th  from 
numerous  main  taps  within  the  area  of  water  supply  yielded  results  as  follows  :— 

5  per  cent,  of  the  samples  contained  B.  ooli  in  10  cubio  oentimetreB  of 

water; 
17  per  cent,  of  the  samples  contained  B.  ooli  in  100  cubio  oentimetres ; 
79  per  cent,  of  the  samples  oontained  no  B.  coli  in  100  cubic  oentimetres 

of  water. 

These  results  were  obtained  notwithstanding  the  absence  of  impounding 
reservoirs.    If  the  raw  water  had  been  stored  before  filtration  our  task  would 
have  been  much  easier,  and  the  dose  of  germicidal  agent  might  have  been 
;  reduced  to  about  one-fifth  or  one-tenth  of  what  was  actiu^y  employed. 

From  a  chemical  point  of  view  the  treated  water  is  probably  slightly  less  pure 
organically  than  was  the  filtered  water  previous  to  the  treatment  with  dUofOi» 


-    . —  appears  to  eiert  a  slight  flolvant  mUod  npon  the  orgti^     Mrt.A^'So.t, 

matter  in  the  witet  nnd  in  the  filter  becia  (jost  aa  it  does  apon  the  or^nio    ■         — - 
matter  of  a  hoII)  ;  bnt,  taken  in  oonjunotion  with  the  remarkable  destruatiou  oE    ?.''T''i™iaT^„ 
intestinal   miorobea  which  it  effecM,  this  cironmatiuoe  is  of   Bmall   moment.   ^>r,  Kesoc  ' 
There  is  no  appreciable  ohange  in  the  water,  either  aa  regards  chemical  oompo- 
attion  in  general,  total  aolids,  chlorine  (free  or  oombined),  or  haidneas. 

The  tnbstance  which  we  twed  tot  stetiliiation  purposes  gives  with  certain  teetn 
a  well-marked  oolooi  redaction,  even  when  diluted  with  one  million  parts  ot 
wat«r.  So  comparable  re-action  has  ever  appeared  in  the  treated  water  after 
filtration,  partly  bssause  of  the  small  doia  of  germicide  employed,  and  parti; 
beoan«e  the  Utter  was  itself  destroyed  in  killiug  the  bacteria  and  onidiiing  the 
oiguiia  matter  of  the  water. 

The  minute  qnantity  of  "spent"  componndH,  resulting  from  the  treatment, 
impw-ta  to  the  treated  water  an  appreciable  tn^te  and  smell,  so  delicate  are  those 
two  senses.  But  we  are  oonBdent  that  not  one  pirt  of  the  germicide  iteelt  in  a 
million  of  water  has  ever  reached  the  consumer.  The  taite  and  sraell,  just 
allnded  Co,  no  donbt  conBtitnt«  a  slight  drawback,  bnt  it  seems  hardly  reasonable 
to  attach  any  weight  to  thia,  in  comparison  with  the  supply  of  a  water  which  Is 
bacteriological ly  pure.  That  saoh  minute  traces  of  sodium  hypochlorite,  or  of 
the  compounds  arising  from  its  aotion  upon  the  organic  matter  of  the  water, 
ooDld  prove  injurions,  either  to  hnman  heings  or  the  lower  animals  or  to 
regetation,  is  hardly  conceivable. 

Treatmeil  0/  the  Wnlfr  in  Ike  Service  Ihterie'irt. 

The  water  in  Cross  Cliffo  re^rvoir  was  first  treated  on  the  evening  of  Feb- 
tttary  11th.  and  that  in  Westgate  reservoir  on  the  evening  of  Febroary  12th. 
Since  then  the  treatment  has  been  continued  from  time  to  time,  but,  generally 
speaking,  we  have  graduall;  diminished  the  dose  and  lengthened  the  interval 
between  each  two  successive  treatments. 

That  the  treatment  from  the  oulaet  has  been  most  aaoceasCul  is  shown  hy  the 
JtBowing  figures  :— 

lies  of  water  were  collected  from  the  Westgnte  reservoir  on  Febroary  I3tb, 
16th  and  19th  ;  March  &th,  Sth,  12th,  15th,  19th  and  26th  ;  and  April  2ad, 

•  12th. 

9  per  cent,  of  the  samples  contained  B.  ooli  in  100,  but  not  in  10  oubio 
centimetres  ot  water, 
TO  per  cent,  of  the  eamples  contained  no  B.  coli  in  100  onbio  oentimetrea 
of  water. 
Simplej  ot   water  were  collected   from   the  Cross  Cliffe  reservoir  on   Feb- 
roary 12th  flwo  samples),  l.lth  (two  samples),  Hth  and  2Uth  ;  March  1th,  8th, 
Iflth,  ISth  and  23th  ;  and  April  1st,  Rtb  and  12th. 
100  per  cent,  of  the  samples  contained  no  B.  coli  in  100  oubio  centimetres  of 

To  those  who  are  not  familiar  with  the  somewhat  onnsaal  mode  of  water 
distribution  in  vogne  at  Lincoln,  it  may  be  mentioned  that  during  the  day  the 
iKMisnmer  4raws  more  water  from  the  rising  mains  than  the  pumps  can  suppl]', 
this  deGciency  being  mode  good  by  the  flowing  back  of  some  ot  the  water  whioh 
hs>  aoaumnlated  in  the  reaervoirs  dnrin);  the  preceding  night.  Intheoight- 
time  the  converse  holds  gi>od,  the  pumps  forcing  the  surplus  water  into  the 
nwrvoirs,  and  thuj  providing  for  the  daily  oterd.ratt  upon  the  rising  main; 
tbere  is,  in  fact,  a  "  tide  "  in  the  supply.  The  tact  of  our  treatment  being  at 
both  sods  ot  the  system  (i.e.,  at  waterworks  and  at  reservoirs)  proportionately 
TedDoed  Che  chances  of  pathogenic  organisms  escaping  dostraction. 

S»mmarji  of  ReenlU. 

TI9  per  cent,  of  the  samples  collected  during  a  period  ot  two  months  from 
ills  Dtajn  tap  at  the  watetworks,  from  main  taps  throughont  the  area  of  snpplj 
sad  trom  the  reservoirs  (163  samples  in  all)  contained  no  B.  ooli  in  100  cubic 
otadmetres. 

177  per  cent,  contained  B.  coli  in  100,  bnt  not  in  10  cubic  oentimetres.) 

ti  per  cent,  contained  B.  coli  in  10,  bnt  not  in  1  oabic  centimetre. 

These  foote  speak  for  themselves  and  comment  is  auperfiuous. 
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,  AFP.  A.  No.  St  Innoeuoui  Nature  of  ike  Treated  Water. 

STLlnooTn^TJy       Dnringr  the  coarse  of  the  treatment  we  understand  that  manj 
j  Dr.  Beece. '         ^^^^  made  as  to  the  deleterions  character  of  the  treated  water.    We  iboiU 

t  '  to  point  ont  here  that  the  "  chlorine  mixtures,**  prescribed  bj  medial  m 

the  treatment  of  the  very  disease  (enteric  feyer)  which  it  has  been  ovrolfi 
I  prevent,  excel  in  active  strength  anything^  that  we  have  allowed  to  fv 

I  consumption.    The  alleged  action  of  the  water  upon  sensitiTe  skini  ii  M 

to  explain,  as  the  treated  water  after  filtration  is  not  appreoiablj  Mi^ 
contains  little  more  solid  matter,  and  practically  no  more  combined  dikdvl 
the  water  before  treatment.  Probably  in  the  earlier  stages  of  the  tnrii 
when  a  heavier  dose  had  to  be  employed,  minute  traces  of  hypocbkriliiHi 
in  the  water. 

I  But  we  would  again  emphasize  the  fact  that  the  taste  and  smeU  of  ftsli 

I  water  are  the  result  of  the  exhaustion  of  the  *'  activity  **  of  the  genniflUiU 

in  killing  the  bacteria  and  oxidising  the  organic  matter  of  tiie  watar  Ml 
filter  beds.  It  is  not  the  taste  and  smeU  of  the  active  agent  iftidf  iM 
perceived  by  the  critical  consumer. 

It  ought  to  be  borne  in  mind  that  the  choice  in  the  present  case  lijW» 
treated  water  with  this  slight  taste  and  smell,  but  harmless,  and  aanii 
water  which  was  palatable,  but  possible  charged  with  Uie  morfcifieiii 
enteric  fever. 

If  the  above  argument  commends  itself  to  men  holding  positions  of  tni 
responsibility  in  Lincoln,  surely  a  g^eneral  feeling  of  confidence  in  the  «i 
now  supplied  to  the  city  might  be  gradually  brought  about. 

The  qvettioH  of  boiling  the  water. 

In  our  report,  dated  February  25iih,  we  advised  boiling  the  wata 
additional  precaution.  The  question  has  been  raised  why  it  should  be  di 
to  boil  the  water  if  it  has  already  been  rendered  innocuous  by  chemios 
ment.  We  have  not  thought  fit  to  withdraw  the  recommendation  to  1 
water,  nor  are  we  prepared  unconditionally  to  do  so  now,  though  we  belie 
be  unnecessary,  and  to  have  been  unnecessary  for  nearly  two  months, 
dealing  with  the  water  supply  of  over  50,000  people.  living  in  the  mii 
serious  epidemic,  alleged  to  be  water  borne,  we  have  thought  it  bette 
to  overdo  preventive  recommendations  than  the  reverse,  and  this  a 
we  had  cumulative  and  convincing  evidence  of  the  harmless  nature 
treated  water. 

Hence,  although  we  have  every  reason  to  believe  that  boiling  the  w 
been  superfluous  for  some  time  past,  we  think  that  those  who  d€RBire 
assurance  doubly  sure  should  continue  the  practice. 

Personally,  we  have  been  drinking  the  water  unboiled  daily  for  over  \ 
The  samples  have  been  derived  from  the  Waterworks,  reservoirs,  and 
over  the  City. 

Sourcet  of  Supply  and  Stiggeded  Future  Procedure. 

■Some  misconception  appears  to  exist  with  regard  to  the  biological  q 
the  water  of  the  Witham  River.  This  river  cannot  be  regarded  as  a 
source  of  water  supply,  but  the  description  of  it  as  an  open  sewer  is  oalc 
needlessly  alarm  the  people  of  Lincoln.  Our  analyses  show  that  the  ma 
samples  are  at  least  one  million  times  purer  bacteriologically  than 
Excluding  the  pure  Ballast  Pit  water  and  the  relatively  pare  (bacteriol 
Hartsholme  water,  our  results  indicate  that  the  Witham  River  is  the  leae 
bacteriologically  of  the  different  Bources  of  water  supply. 

The  Catch-water  Drain  and  Pike  Drain,  although  unsatisfaotory  so 
water  supply,  are,  nevertheless,  at  least  ten  thousand  times  purer  bacterio 
than  sewage. 

We  allude  to  these  matters,  not  by  way  of  extenuation  of  the  oontiniie 
water-works  purposes  of  polluted  water,  or  water  liable  to  be  polluted, 
the  object  of  presenting  the  facts  at  our  disposal  in  their  true  propor 
robbed  of  all  prejudice  and  exaggeration. 

We  strongly  approve  of  the  action  of  the  Corporation  in  seeking  a  ne* 
of  water  supply,  but  until  this  new  supply  is  available  for  distributlQ 
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oonsmnfln,  it  Mema  unf ortonAte  tiliat  the  unhappy  oombinatioii  of  oboamstanoes    ^pp,  a.  No.  8 
whidh  onlminated  in  the  present  epidemic  shonld  be  considered  as  neoenarily  -^^ 

atlmiding  the  oontinned  nse  of  the  exiwting  sapply.    There  is  no  precedent  for   ^''^'^^  bn^v 
fooh  a  gloomy  prognoetioation :  on  the  oontrai^,  there  is  every  reason  to  hope  |)r,^SSoe? ' 
that  the  faoton  wMch  have  eombined  to  create  the  epidemic  are  now  dispersed. 
In  this  oonneotion  it  shoold  be  borne  in  mind  that  the  filtration  area  is  now 
oooaideraUy  greater  than  it  was  dnring  the  nuuoy  years  of  comparative  immunity 
from  enterio  fever  which  preceded  the  present  epidemic.  * 

Taking  all  the  oiroumstancea  into  account,  we  still  recommend  the  oontinu- 
anoe  of  the  treatment  in  a  modified  form,  although  every  week  that  passes 
probablj  tends  to  make  it  of  less  vital  importance.  But  we  have  to  remember 
that  what  kss  happened  once  may  conceivably  happen  again,  and  we  cannot, 
thereforei  at  this  stage,  advise  tiiat  the  treatment  be  stopped  altogether.  We 
have  now  reduced  the  dose  of  germicide  to  the  lowest  Umit  compatible  with 
reasonable  elBoienoy.  When  the  new  sand  filter  bed  is  in  operation,  and  when 
finer  sand  haa  taken  the  place  of  the  somewhat  coarse  sand  now  in  use  on  some 
of  the  filter  beds,  the  question  of  relying  solely  on  filtration  will  require  oareful 
oonaideration« 

In  coffidusion,  we  have  the  best  reasons  for  believing  that  the  treatment  of  the 
water  has  been  a  success  bacteriologically ;  and,  further,  if  we  take  into  account 
the  grave  situation  which  rendered  this  treatment  necessary,  we  think  it  has  also 
been  a  suooess  praotically,  in  that  it  has  produced  a  harmless  and  drinkable, 
though  not  quite  tasteless,  water. 

We  are,  Gentlemen, 

Yours  faithfully, 

A.  0.  HOUSTOH. 

GsoBas  MoGk)WAN. 
Afril  90th,  1906. 
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4».£»al.  No.  9. 

Koterio  ferer 

at  Fulboarn  __  Ml 

Ajyinno^njar    REPORT   on   an   outbreak   of   Enteric  Fbvrr  at  PuLBOWi" 
Dr^pS^.  Asylum,  near  Cambridgb,  with  special   reference  to  ill- 

Of     POLLUTION     of    UNDERGROUND    WATER    8UPPLIB  ij 

the    SEWAGE    of    the    ASYLUM ;     by    Dr.    S.   HOIGOQI 

COPBMAN. 

In  May,  1906,  it  came  to  the  knowledge  of  the  Loeal  -  -j.. 
ment  Board  that  a  number  of  cases  of  enteric  fever  had  now 
occurred  at  the  County  Asylum  at  Fulboum ;  that  theMdUj 
Superintendent  was  himself  incapacitated  by  the  diseue,  at 
that  several  deaths  had  already  taken  place. 

Cnder  these  circumstances  I  received  instmciioiit  to  m 
at  the  offices  «f  the  Lunacy  Oommissioners,  in  order  to 
tain  what  information  they  possess^  as  to  the  ciremmto^ 
of  this  outbreak,  and  what  precautions  were  now  being  adm 
as  to  the  disposal  of  the  asylum  sewage  with  the  obkct  i 
avoiding  possiDle  danger  of  pollution  of  wells  in  the  neigalw^- 
hood  of  the  asylum. 

In  October,  1902,  the  Local  Government  Board,  in  nnetifli^ 
ing  loans  for  certain  extensions  at  the  Asylum, 
which  a  local  inquiry  had  been  held  by  Major  Norton,  one 
the  Board's  Engineering  Inspectors,  had  directed  the  attatii 
of  the  Town  CouncU  of  Cambridge  "to  the  danger  that  exuAi 
of  possible  pollution  to  the  Asylum  wells  and  those  d  flj 
Cambridge  'NVaterworks  Company  by  the  discharge  ol  luitwtt*' 
sewage  from   the  Asylum  direct   on   to  land  having  a  fialt 
subsoil   and   in  close  proximity   to  the   water   supplies  tifi^ 
mentioned.*' 

After  considerable   delay,    the  To¥m    Council   reported  til 
matter  to  the  Waterworks  Company. 

The  Company  did  not  dispute  the  existence  of  the  duftcfi 
and  wn>te  asking  advice  and  assistance  of  the  Board. 

♦  The  Boanl  replied  that  they  could  not  undertake  to  aJti* 

as  to  the  way  in  which  the  risk  due  to  the  proximitr  of  tk 
wells  to  the  Asylum  sewage  works  might  be  avoided.  At  til 
same  time,  copies  of  the  correspimdence  were  s^t  to  ^ 
Visiting  Committee  of  the  Fulboum  Lunatic  AjylmiL  ui^ 
the  Town  Council  of  Cambridge. 

The  matter  was  at  the  same  time  i August,  1903)  hnw^tli 
the  noiire  of  the  Commissioners  in  Lunacy,  who  undertook* 

communiortte  with  the  Visiting  Committee. 

Meanwhile  the  Board  wrote  to  the  t  hairman  of  tke 
works  Companv  uhe  Rev.  Dr.  Perowne).  informing 
having  no  junsdiotion  enabling  :h?iu  to  require  the 
authorities  to    take  steps   for  the  alteration    of   the 
arrangements,  they  had  sent  a  i"t:»py  of  the  co 
the  Lunaov  Commissioners,  who  would  communicate 
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Visitm^  Committee  iu  the  matter.     The  siiggeBtion  was  also    *»■*_!« 
mude  that  it  would  be  well  for  the  Company  a7id  the  Asylum    Bnterio teror . 
Authorities  to  confer  upon  the  subject.  -••b^^^—^ 

In    accordance    with   their  promise,    the    i,uiu^..z.i=iuu>.-.^  ^  ur. t-opemw.. 
Lunacy  brought  the  facts  of  the  case  before  the  Tisiting  Com- 
mittee of   the  Asylum   in   a  letter  dafed   7th   Dctober,   1903. 
rhich,  in  view  of  its  importance,  it  may  be  well  here  to  set 
put  in  full ;  — 

Sib. 

The  Coamtitaioneia  in  Lamtcj  have  been  informed  by  the  Iiocal  Qoveru- 
rnent  Board  that  there  is  apprehension  test  the  water  «apply  □(  the  town  of 
Cunbridgfe  ehonld  beoimu  oontaminated  by  the  iewage  of  the  Fnlbouni 
Iinnatic  ABjdum. 

This  apprehension  uema  to  the  Commia?i oners  to  bave  subatAOtial 
fonndation,  baring  regard  to  the  facts  that  the  Aajlum  aevage  is  dealt  with 
b;  broad  Irrigation  witboat  prcrioua  treatment  btiyood  ecreeoiag,  that  the 
land  on  whieh  it  is  diBtiibuted  overlies  a  subsoil  of  chalk,  which  becomea 
flsauivd  not  far  fforo  the  inrtace,  ond  thai  the  well  of  the  Cambridge 
University  and  Town  Waterworks  is  situate  less  thaji  a  mile  from  the 
A«jlnm.  Fnrther,  it  is  to  be  remembered  that  owiog  to  the  eztensioii  of 
the  Asylom  and  the  proapectire  incre&se  ia  the  nnmber  of  patients,  the 
volume  of  the  sewage  mast  be  expected  to  inorease. 

The  Commissioners  ore  aware  that  the  present  sewage  system  of  the 
Asylum  was  already  in  operation  when  the  well  of  the  Waterworks  Company 
waa  constructed,  but  they  feel  sure  that  this  fact  will  not  deter  the  Com- 
mittee of  Visitors  from  taking  soch  steps  as  may  be  ra)aieite  to  obviate  the 
poaaibility  of  such  a  calamity  as  the  pollution  of  the  sources  from  which 
orer  60,iK)0  peraons  derive  their  supply  of  water. 

The  Oommiseioners  are  of  opinion  that  this  matter  isone  which  demands 
the  immediate  and  earnest  attention  of  the  Committee  of  Visitors,  and  I  am 
to  toggegt  that  they  should  at  onue  consult  a  Fanitarj  expert  of  eminence 
with  a  Tien  bo  obtaming  his  opinion  aa  to  the  beat  way  of  dealing  with  the 
•ewage,  by  the  bacterial  or  some  other  process,  so  an  to  render  it  compara- 
Uvely  innocnoui  before  it  in  delivered  on  the  land. 

It  might  also  be  well  for  the  Committee  to  arrange  a  conference  with 
the  DireototB  of  the  Waterworki  Company  so  that  the  situation  may  be 


I  am  to  point  out  that  it  is  also  highly  detiirable  in  the  interest  of  the 
Aiylum  itself  that  the  sewage  should  be  treated  before  it  is  distribute!  on 
the  land,  teing  that  the  well  from  which  the  Asylum  draws  iti  supply  of 


within  a  qnarter  of  a  mile  of  the 
di«poaed. 

I  am  to  request  jou  to  be  good  enou; 

B" ittee  at  an  enrly  date,  nnd  to  inforn 
they  propose  to  take  ic  the  matter. 
u 


am^Si, 


1  upon  which  the  sewage  is 


obediani  Servant. 

L.  L.  Shadwbll, 

Secretary. 


To  this  letter  the  Clerk  to  the  Visitors  replied,  three  weeks 
later,  that  it  had  been  read  to  the  Tisitors  of  the  Asylum,  and 
that  he  was  instructed  to  aay  in  reply,  that  "  they  do  not  admit  ■ 
the  danger  to  which  reference  is  made,  but  that  they  are  pre- 
Ikared  to  meet  the  Directors  of  the  Watei-works  Company  in 
tKtuference  if  the  Directors  think  proper  to  propose  one." 

m  v.\ 
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AW!.j;ifa0.       Beverting  to.my  visit  to  the  Lunacy  Commission  in  May  lul; 
Xotorietever     Dp.  Sidney  Goapland,  one  of  the  Commissioners,  informed  iii 
iiyiSmLnSlr     t^^t  they  had  received  no  communication  on  this  subject  frt|M 
gMj^wjby  the  Committee  of  Visitors^  subsequent  to  the  date  (Octdi^^ 
■    **®"*°*    1903)  of  the  above-mentioned  letters,  copies  of  which  had  ^^ 
sent  to  this  Board  at  the  time  of  their  receipt.     He  added 
so  far  as  the  Commissioners  were  aware  nothing  had 
done  in  the  matter  since  the  date  of  the  Board's  correspond 
with  the  Commissioners  in  1903.     Dr.   Couplasid  furiKer  i| 
formed  me  that  the  outbreak  of  enteric  fever,  ooncernipg 
cause  of  which  the  Commissioners,  at  the  time  of  my  viMt,_ 
as  yet  no  information,  was  being  investigated  oy  Dr. 
son,  the  Medical  Officer  of  Health  for  Cambridge.    He  su] 
me,  however,  with  a  copy  of  an  extract  from  a  Beport 
Visiting    and    Building    Committee   of    the    Asylum, 
April  17th,  1905,  in  which  reference  was  made  to  *  an  ey 
of  illiiess  presenting  signs  of  tjrphoid  fever,  in  the 
'     In  all,  the  cases  have  numbered  60,  viz.,  the  Principal  He 
Officer,  his  servant,  the  carpenter,  two  male  attendant^^ 
female  attendants,  30  male  patients,  and  17  female  pati 
there  have  been  seven  deaths,  of  which  six  have  occurred 
the  Asylum  and  one  at  Addenbrooke's  Hospital,  Cambiidgfc 
The  report  added  that  ''no  milk  will  be  issued  that  liaaiAl 
been    thoroughly    boiled,"    and    that    the    water   had 
chemically    examined    by    the    Public    Aanlyst,    Mr.   W 
Knights,  and  declared  by  him  to  be  ''  unx>olluted,  and  fit 
drinking  purposes." 

Dr.  Coupland  expressed  regret  that  the  CamminxHMal 
possessed  no  machinery  for  the  purpose  of  themselves  iiL^mb-| 
gating  the  local  circumfitancee,  euid  expressed  'the  hope  tU 
the  Local  Government  Board  would  undertake  inquiry  into  (kl 
matter. 

As  the  result  doubtless  of  his  representations  to  the  Cot* 
mission  a  letter  was  shortly  afterwards  received  from  the  Cos* 
missioners  in  which  they  stated  that  they  would  coidiaBf 
welcome  an  inquiry  by  the  Local  Government  Boards  intotki 
nature  and  causes  of  the  outbreak  of  enteric  fever  at  Fulbouii 
Asylum ;  adding  that  they  were  prepared  to  render  any  aaBuk* 
ance  in  their  -power  to  further  the  inquiry. 

In  conscq^uence  of  this  request  I  received  instractioDB  ti 
make  investigation  of  the  local  circumstances  attending  tUi 
outbreak  of  fever,  with  special  reference  to  the  question  of  ito 
arrangements  for  the  disposal  of  sewage  at  the  Asylum  andfli 
possible  danger  therefrom  to  the  Cambridge  water  supply.      1 

At  the  same  time  the  Local  Government  Board  sent  an  ofSciil 
communication  to  the  clerks  to  the  various  Public  Bodies  repre* 
sen  ted  on  the  Asylum  Visiting  Committee  informing  them  iW 
in  view  of  representations  made  to  them  by  the  Oommissiontft 
in  Lunacy  they  had  instructed  me  to  make  such  inquiiy,  aai 
requesting  them  to  direct  their  officers  to  afford  me  all  necessaiy 
assistance  in  my  investigation, 


The  Ohtbeeak  at  Fulbourn  Asyhjm. 


APF.  A,  No.  B. 


On  Tishing  the  Asylum  for  the  first  time,  on  June  6th,  1906,  "Jiu^S^ 
I  leanit  that  Dr.  Eogers,  the  Medical  Superintendent,  had  aJ'^^^i^'' 
been  attacked  by  the  prevailing  malady,  but  having  recovered  '  ™*""^ 
somewhat  had  taken  "leave,"  the  administration  of  the 
Asylum  having  been  entrusted  to  Dr.  M<!Cutchan,  the  Senior 
Assistant  Medical  Officer,  From  Dr.  MoCutchan,  who  afforded 
me  every  assistance  in  this  and  other  branches  of  my  inquiry, 
I  learnt  that  the  outbreak  of  what  has  been  described  as 
typhoid  fever  apparently  commenced  in  March  last,  although, 
owing  to  the  somewhat  anomalous  symptoms  presented  by 
many  of  the  patients  earliest  attacked,  the  disease  was,  in  the 
first  instance,  diagnosed  as  influenza.  On  April  6th,  however, 
two  cases  which  had  both  run  a  somewhat  similar  and  rapid 
course,  terminated  fatally,  and  post-mortem  examination  of 
these  cases  on  the  following  day  revealed  legions  pathogno- 
monic of  enteric  fever.  On  April  5th  another  patient,  a 
carpenter,  who,  for  some  con.siderable  time  previously,  tad 
been  working  at  the  Asylum,  died  in  Addenbrooke's  Hospital, 
Combridge,  where  he  had  been  under  treatment  for  about  b 
week.  At  the  autopsy  on  the  following  day  (April  6th), 
lesions,  which  were  described  to  ute  by  Dr.  Humphrey  as 
"  anntomically  typical  of  enteric  fever."  were  found.  Natur- 
ally the  question  then  arose  as  to  whether  the  previous  cases 
which  had  been  regarded  as  influenza  had_  not  also  in  reality 
been  enteric  fever,  and  if  so,  as  to  the  possibility  of  these  having 
originated  from  infection  derived  directly  or  indirectly  from 
«till  earlier  and  unsuspected  casee. 

Just  previous  to  my  first  visit  Dr.  Anningson  and  Professor 
"Woodhead  had  been  consulted  by  the  Visiting  Committee  of 
the  Asylum  and  entrusted  with  the  investigation  of  the  nature 
and  causation  of  the  outbreak.  As  the  result  of  their  enquiries, 
these  gentlemen  issued  e  report,  dated  July  26th,  1906,  in 
which  they  set  out  the  conclusions  at  which  they  had  arrived. 
As  regards  the  nature  of  the  disease  they  formed  the  opinion — 

"  That  although  we  arc  HtiBflecl  that  the  diseaae  characterised  by  certain 
tnihoid  ajinptomB  and  lesions  Ib  ot  a  aomewhat  protean  character,  it 
icBembles  in  BOme  respects  what  has  been  desoribiHl  as  para-t;phoi<l,  though 
in  certain  emential  dia^ostio  features  (and  in  its  severity)  it  appears  to 
differ  from  paro-typhoid  almost  as  markedly  as  it  does  from  typical 
typhoid  fever.  We  are  of  opinion,  howpver,  that  the  disease  Ib  eeeentialiy 
typhoid  in  oharacter,  and  ii  probably  typhoid  fever"*  ....  "It 
maiit  be  noted  that  in  lIub  epidemic  the  mortality  has  been  high,  an 
indication  of  the  high  virulence  of  the  disease.  This  fact  in  itself  is 
eridencie  that  we  are  here  dealing  with  a  true  typhoid  condition.  Chough  it 
miut  be  borne  in  mind  that  the  Fulbonm  patients  are  in  all  prolHibility  less 
rctiat«nt  to  the  attacks  ot  disease  than  are  ordinary  healthy  individuals  ia  a 
rimUar  rank  of  life." 

_*Iolbe  «nir»e  ol  Dr.  Anninewn  and  ProIeiKJr  W  oodhead's  InveBtigatlon.Dr.  Orabam 
gaUh,  worklDB  In   Prof.  Woadhead's  laboratory,  mado   examination   of  a  nninbor  ot 

•*idKm  ot  the  WtdiLl-arUlibauca  reaction,  which  has  come'M  be  regarded  aa  at  rou- 
■Umble  value  In  the  dlacuoalB  of  entoiic  [ever.  Id  tbis  respect,  however,  the  leauIK  o( 
UTaOiaham  Smith's  ezperimeate  were  almost  entirely  negative.   Thus, 

"Two  patients,  named  Mnrr  Merry  aad  Sebecoa  Fatten,  both  In  Addenbrooke's 
Hospital  on  Fabroary  27th,  were  dessrttied  m  being,  clinically,  typical  eases  of  typhoid 
Insr,  bat  la  both  cawK  Widal'i  reactioa  with  typhoid  badlll  nave  absolulelynsEatlva 
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AfF.'A^at'        0p  iq  i}^Q  f^ijQ^  that  their  Report  was  issued  68*  cases  oftk 

Bntario  ferer  disease  had  been  recognised,  of  whom  16  have  died— a  wg- 

5Si^S?'n'Slr  tality    rate   of    236    per    cent.,    but,    as   I    learn  from  Dr 

9w^ige;br  McCutchan,  a  few  additional  cases  have  since  occurrei 

During  the  period  covered  by  the  outbreak  the  aymp 
number  of  inmates  of  the  Asj'lum  was  615,  which  gi^wfl 
attack  rate  of  11  per  cent,  and  a  mortality  rate  of  2'6  per  oal. 
for  the  total  number  of  persons  in  the  Institution. 

As  regards  the  causaiian  of  the  disease^  Dr.  Anningson  ail 
Professor  TVoodhead,  in  iiieir  Report,  entirely  exonerate  At 
water  supply,  the  quality  of  which  they  regard  as,  at  piem^ 
above  suspicion,  although  they  place  on  record  their  "stnif 
conviction  that  the  present  method  of  disposal  of  the  aenci 
from  this  large  community  might  at  any  time  become  a  soma 
of  real  danger,  not  only  to  the  inmates  of  the  Asylnm,  U 
also  to  those  using  the  Fulboum  water  supply  " — an  expreM 
of  opinion  with  which  I  am  entirely  in  agreement. 

The  milk  supply  is,  however,  regarded  by  them  as  "oj« 
to  much  stronger  suspicion."  In  this  connection  they  sug^ 
contamination  of  the  coats  and  udders  of  the  cows  snpjujDl 
milk  to  the  Asylum,  and  so  in  turn,  of  the  milk,  as  a  rMit 
of  these  animals  having  been,  as  they  believe,  fed  and  bedU 
on  grass  from  the  sewage  farm. 

Dr.  Anningson  and  Professor  Woodhead  consider  that  **4« 
milk  could  thus  become  contaminated  without  it  being  aec* 
sary  to  assume  that  the  sewage  organisms  had  passed  throv^ 
the  alimentary  canal  of  the  cow  " ;  apparently  not  regardnf , 
themselves  as  called  on  to  discuss  the  possibility  of  iati^ ' 
relation  between  actual  disease  of  the  cow  and  man,  suclitf]* 
recognised  at  the  present  day  in  the  case  of  diphtheria  iil^ 
scarlet  fever. 

In  summing  up  the  position  in  an  earlier  paragraph  of  tli«r 
Report,  Dr.  Anningson  and  Professor  Woodheod  exprt* 
themselves  as  follows :  — "  We  are  of  opinion  that  whilst  tk 
infective  material  in  the  initial  cases  was  possibly  or  probaUj 


r*' 


results.  In  the  case  of  Merry  a  fairly  marked  reaction  with  one  strain  of 
bacillus  was  obtained,  and  in  the  case  of  Patten  a  doubtful  reaction  wm  ( 
the  same  organism.  With  two  other  strains  of  itanir-typhoid  barUli,  which  te«N«  --. 
the  first,  were  obtained  from  Netley,  the  reaction  was  nCBittlve.  On  ths  MU 
Dr.  Rogeis  the  reaction  was  negative  with  both  typhoid  and  para-typhdi  taQ 
In  this  cuse  the  para^typhoid  organism  that  had  given  a  reaction  in  theoMOOfliQ 
was  also  used.  On  the  14th  April  eleven  samples  of  blood  were  sent  np  fron  NVV*^ 
typhoid  cases,  and  the  reaction  tested.  In  four  cases  there  was  a  donDtfnl  nacWJL* 
the  other  seven  the  results  were  negative.  With  one  strain  of  para-typhoid  bMJpLi 
well-marked  reaction  was  obtained  in  one  case,  a  slight  or  donbtfol  reaottoniatliS 
cases  and  a  negative  reaction  in  seven  cases.  Speaking  generally,  no 
be  obtained  in  any  of  the  further  samples  of  blood  sent*  and  in  all 
samples  were  investigated.  One  at  any  rate,  that  of  Dr.  Bosera, 
second  time  on  the  28th  of  April  and  agam  with  a  negative  reenrt,** 


On  the  other  hand.  Dr.  J.  W.  Kyre,  Bacteriologist  to  Guy's  Hospital,  to  whom 
blood  were  sent  by  Dr.  McCutchan,  at  his  own  expe; 
reaction  more  or  less  marked  in  all  of  six  specimens 


expense,  succeeded  in  obtaining  a  tyvQ 
mens  taken  from  patients  whose  bhwa.B'" 


previously  been  examined  by  Dr.  Graham  Smith  with  negative  resolts.  ^ 

In  two  of  these  samples  Dr.  Eyre  also  obtained  a  para-typbold  reaction.   lR*l2S 

farther  specimens  of  blood  from  other  patients,  snbsequentlv  forwarded  to  him,  Dr«  By 

sdcceedea  in  obtaining  the  Widal-Grlinbaum  reaction  in  each  instance.  __a.^ 

Dr.  Graham  Smith  also  failed  in  attempts  to  demonstrate  the  preeenoe  of  tha  tyvK 

bacillus  in  the  urino  of  the  first  ten  patients  whose  blood  was  simnltaaeoiisly 

by  him. 
So  far  as  I  am  aware  no  bacteriological  examinations  were  nuide  from  tht 

patients  who  succumbed  to  the  disease. 


m 


1  by  milky  the  infection  in  tke  Uter  caeeB  w«a  carried 
from  patient  to  patient." 


^  proceed  to  examine  the  matters  more  particularly 
to  me ;  namely,  the  circumstances  of  the  drainage  and 
)  of  the  Institution,  and  the  possibility  of  pollution  of 
ium  well  and  of  the  water-hearing  strata  from  which 
.  of  Cambridge  derives  its  supply,  as  a  result  of  sewage 
on  the  Asylum  grounds. 

ving  an  important  relation  to  these  questions,  I  give 
letail  a  description  of  the  local  geology. 

fy  of  Fulboum  and  neighbourhood. — The  Fulboum 
is  situated  at  a  distance  of  about  four  miles  due  east 
mbridge,  on  a  natural  hillock  of  chalk  which  gradually 
>wn  on  all  sides  to  a  comparatively  level  plain,  bounded 
3uth  and  south-east  by  the  Gk>g-Magog  HiUs,  and  on 
h  by  fen-land  draining  to  the  Gain  and  its  various 
As   shown  on  the   Geological  Survey   Map,   the 


es. 


)ver  the  greater  part  of  the  area  between  the  Gog- 
lills  and  the  fens  consists  of  chalk,  which  is  overlain 
my  surface  soil  of  from  one  to  four  feet  in  thickness. 

ridespreading  bed  of  chalk,  which  ranges  from  about 
K)  feet  or  more  in  depth,  is  representative  mainly  of 
st  part  of  the  lower  of  the  three  divisions  of  the  chalk 
f  recognised  by  seologists,  the  Upper  Chalk  being 
absent  in  the  neignboumood  of  Fulboum  as  the  result 
lation,  while  the  base  of  the  Middle  Chalk  is  repre- 
y  some  bands  of  yellowish  marl  which  may  be  recog- 
ar  the  top  of  the  Cherry  Hinton  quarry,  and  which 
supposed  equivalents  of  the  Melbourne  Bock,  biit  no- 
.  this  district  exceed  a  thickness  oT about  seven  feet. 

^ards  the  Lower  Chalk,*  a  somewhat  detailed  descrip- 
)erhaps  desirable  in  consequence  of  its  importance  in 
3n  with  the  water  supply,  not  only  of  Fulboum  village 
Asylum,  but  more  especially  of  the  town  of  Cambridge, 
er  Chalk  is  divided  up  into  several  more  or  less  distinct 
y  beds  of  harder  material,  the  highest  and  thickest  of 

known  bj  the  name  of  Tottemhoe  Stone,  or  locallv,- 
Bock,  while  the  lower  and  thinner  beds  are  unnamed. 

of  the  Lower  Chalk  below  the  Burwell  Bock  is  called 
arl,  and  rests  on  the  Gault,  a  strong  blue  clay,  which 
its  has  an  average  depth  of  125  feet. 

liately  about  the  Gault,  and  forming  the  bade  of  the 
arl,  occurs  a  thin  bed  of  nodular  material  rather  over 
thickness,  known  a^  the  Coprolite  Bed  or  Cambridge 
id.  This  is  "'  a  clayey  marl  to  which  a  greenish  colour 
ndy  texture  is  imparted  bv  the  presence  of  numerous 
te  grains."  The  line  of  demarcation  between  the 
d  this  so-called  Greenland  is  always  sharp  and  clear. 
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Watbe  Supply  op  Cakbbidge  Ain>  FtTLBOiTBir.  app.  A^aa, 

Enteric  ferer 

Practically  the  whole  town  of  Cambridge  and  many  of  the   at  Fuibonrn 
ises  in  the  villages  of  Fulboum  and  Cherry  Hinton,  are   oi!m£Sl!upB?W 
^plied  from  the  mains  of  the  Cambridge  University  and  Town   i>'«o<>pemwu 
iterworks  Company,  whose  works  were  established  on  their 
tsent  basis  in  1886. 

rhe  Waterworks  Company  possess  two  pumping  stations, 
mt  2^  miles  apart,  one  at  Fulboum,  the  other  at  Cherry 
nton ;  the  supply  of  water  at  Fulboum  being  obtained  from 
well  sunk  in  the  chalk,  on  the  premises  of  the  pumping 
tion.  At  the  Cherry  Hinton  station  there  are  four  pumping 
Us  40  ft.  deep,  all  of  which  consist  of  cast-iron  cylindersi 
nented  at  the  bottom,  although  in  the  case  of  one  of  them 
)ore  well  has  been  carried  down  into  the  Lower  Greensand, 
a  depth  of  201  ft.  To  these  wells  water  is  piped  in  iron 
lins  from  the  spring  head  at  the  N.W.  comer  of  the  cross 
ids  at  Cherry  Hinton,  it  not  having  proved  feasible,  owing 
objection  on  the  part  of  owners  of  adjoining  property,  to 
3ct  the  pumping  station  in  the  vicinity  of  the  spring.  The 
imping  wells  No.  1  and  No.  2  were  put  down  originally,  the 
ber  two  being  subsequently  added  to  permit  of  more  pumping 
ing  done.  All  four  are  connected  with  one  another.  The 
re  in  No.  4  well  was  sunk  in  1884  in  the  hope  of  further 
igmentin^  the  supply,  but  a  mistake  was  apparently  made 
sinking  it  slightly  too  far,  as  the  Manager  informs  me  that 
)re  water  was  met  with  at  198  ft.  than  at  the  further  depth 
3  ft.  to  which  the  bore  was  extended.  Between  the  lower- 
>8t  layer  of  the  chalk  and  the  Lower  Qreensand  this  bore 
sses  through  a  stratum  of  gauh  126*7  ft.  in  thickness. 

Fhe  average  amount  of  water  pumped  dailv  from  the  Cherry 
nton  station  is  800,000  gallons,  of  which  about  200,000 
ilons  is  believed  to  be  derived  from  the  Greensand,  although 
i  Company  possess  no  means  of  actually  gauging  the  amount 
m  this  source. 

It  the  Fulboum  pumping  station  the  pumping- well,  situated 
leath  the  engine-nouse,  consists  of  an  elliptical  iron  cylinder 
:h  cement  concrete  bottom,  and  is  connected  at  its  lowermost 
nt  (at  a  depth  of  60  feet)  by  a  horizontal  cast-iron  cylinder 
h  the  "  pilot  shaft " — ^the  well  from  which  the  water  supply 
obtained.  The  depth  of  this  well  is  70  ft.  and  the  Manager 
imates  the  total  depth  of  the  chalk  at  this  point  as  between 
and  90  ft.  About  7i  ft.  below  ^  the  top  of  the  coping  of 
"  pilot  shaft "  is  an  overflow  pipe,  IJ  ft.  in  diam^er,  by 
ans  of  which  any  excess  of  water  is  carried  off  into  an 
oining  ditch. 

Duplicate  pumping  machinery  is  installed,  but  only  one 
up  is  employed  at  a  time,  the  working  hours  each  day 
^raging  12  in  winter  and  15  in  summer.  The  average 
ount  pumped  in  this  period  is  750,000  gallons,  and  the 
wiping  operations  have  the  effect  of  depressing  the  water- 
el  in  the  "  pilot  shaft "  to  the  extent  of  about  7  ft.,  while 
engines  are  in  action.    But  the  water  is  said  to  rise  to  the 
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£»p:k,'M.^,   overflow  in  tke  -'pilot  shaft"  within  from  20  to  30. minutes 

Eift6HofoT6r     of  the  cessation  of  pumping. 

A8yiii]ta.ii6«r         From   the  Fulboum  and  Cherrjr  Hintpn  pumping  ertations 
S^'^^^jiJ^;  the  water  is  conveyed  through  14-in.  iron  mains  to  a  reservoir 

situated  on  an  eminence  (O.D.  153*85)  to  the  south  of  the  main 
road  connecting  these  two  villages;  from  whence  it  is  dis- 
tributed to  Cambridge  by  gravitation,  without  having  under- 
gone any  process  of  filtration.  Under  the  Act  of  1886,  the 
Waterworks  Company  are  required  to  furnish  a  supply  to  the 
villages  of  Cherry  Hinton  and  Fulboum,  which  is  accom- 
plished by  means  of  a  ay^em  of  3-in.  and  4-in.  iron  pipes 
(^ming  on  from  the  rising  mains;  the  junction  at  FullK)urn 
being  situated  beneath  the  roadway  running  alongside  the 
grounds  of  the  pumping  station.  From  these  small  mains 
public  stand-pipes  are  supplied;  but  it  should  be  mentioned 
that  many  of  the  cottages  in  the  village  of  Fulboum  still 
obtain  water  for  drinking  and  other  purposes  from  their  own 
wells. 

The  water  supplied  by  the  Waterworks  Company  is  examined 
bacteriologicaliy  in  the  Pathological  Laboratory  of  the 
University,  daily,  a  report  being  furnished  every  half-year  to 
the  Directors  of  the  Company,  this  arrangement  having  been 
inaugurated  in  1898.  The  water  used  for  such  examinations 
is  obtained  from  one  of  the  laboratory  taps.  Chemical  analyses 
of  water  from  taps  in  different  parts  of  the  town  are  made  at 
quarterly  intervals  by  Mr.  E.  Francis  Smith,  F.C.S.  I  append 
copies  of  recent  analyses,  both  chemical  and  bacteriological.. 
From  these  it  will  be  seen  that  chemically  the  water  is 
described  (June  30th,  1905)  as  **  of  the  highest  organic  purity,'* 
and  that  Professor  Sims  Woodhead  repoits  (July  5th,  1905) 
**at  no  time"  during  the  preceding  half-year  /' were  any 
organisms  other  than  water  organisms  found,"  while  the  total 
number  of  colonies  growing  on  agar  plates  was  low. 

The  Fulboum  Asylum,  distant  about  a  mile  from  the  Water- 
xyorks,  is  supplied  from  a  well  in  the  chalk,  about  59i  feet  deep', 
situated  under  the  engine-house,  about  the  centre  of  the  block, 
of  buildings.  This  well  consists  of  a  cylinder  of  9-inch  brick- 
work, flushed  in  behind  with  cement  from  top  to  bottom  of  the 
well,  the  curb  of  the  cylinder  being  beneath  the  surface  of  the 
water.  The  base  of  the  well  is  formed  by  the  stratum  of  chalk 
exposed  by  the  excavation  of  the  well,  and  at  this  level  the 
chalk  is  deeply  fissured.  Mr.  Miller,  the  Clerk  of  the  Works 
to  the  Asylum,  informed  me,  indeed,  that  he  had  been  unable 
to  reach  the  bottom  of  some  of  these  fissures  with  a  ten -foot 
iron  rod.  Pumping  usually  goes  on  for  twelve  hours  daily, 
and  the  average  amount  of  water  raised  is  70,000  gallons,' 
which  affords  aibout  100  gallons  per  head  for  each  person 
resident  in  the  Institution.  The  abstraction  of  this  amount 
of  water  exerts  practically  no  effect  on  the  water  level  in  the 
well,  since,  with  one  notable  exception,  to  which  reference  must 
presently  be  made,  the  Clerk  of  the  Works  staites  thaty  during 
the  36  years  in  which  he  has  served  the  Asylum,  no  change 
q|  the  platieof  ^atui^ation  has  been  obvious  beyond  a^Serence 


of   about   one   foot  between   wet  or  diy   seasona   respectively.    «p;i.»»o.tt 
Originally  the  water  used  to  stand  permanently  at  a  height  of    Ent^^T^w 
:ibout  three  feet  above  the  bottom  of  the  well,  which  is  irregular  »^^J^^^ 
in   contour,  but  some  years  ago  the  well  waa  deepened  from  oambrtagrW 
three   to  four  feet,  so  that  the  depth   now  varies  from   six  to    d- Oi>P«n)»a. 

seven  feet,  although  the  upper  level  of  the  water  remains  at  ^™ 

the  same  height  as  before.  ^H 

This  deepening  of  the  Asylum  well  was  necessitated  by  the  ^^M 

practically  complete  emptying  of  the  well,  in  1S9U,  at  a  tinie  ^H 

when  in  order  to  enable  tnem  to  cement  the  huttum  of  their  ^^M 

pumping  well,  the  Waterworks  Company  were  withdrawing  no  ^H 

less  than  ^,000,000  gallons  per  diem;  the  water  level  in  the  ^H 

Attylum  well,  as  previously  stated,  rising  again  to  the  ordinary  ^^M 

level  as  souu  us   the  pumping  opei'ationx  at  the  Waterworks  ^H 

reverted  to  the  normal.     On  this  occasion  also,  as  I  was  in-  ^^^| 

formed  by  several  residents  in  the  district,  all  "  drains,"  ditches,  ^H 

and  ordinary  wells  in  the  neighbourhood,  and  more  especially  ^H 

in  the  \-illage  of  Fulbourn,  which   is  situated  on  much  lower  ^H 

ground  than  the  Asylum,  were  more  or  less  tompletely  dried  up.  ^H 

The   above   tacts  would   appear  to  afford   fairly   conclusive  ^H 

evidence  that  there  exists  a  continuous  masB  of  underground  ^H 

water,  held  up  in  the  vast  basin  (as  Professor  Hughes  terms  it)  ^H 

of  chalk  underlying  Fulboum  and  the  surrounding  neighbour-  ^H 

hood.     The  overflow  from  the  lip  of  this  ba»iu  presents  itself  ^^| 

in  tile  form   of  springs,  the   water   of  which   in  the  ordinary  ^^M 

course  used  to  be  carried  oil  by  the  numerous  "  drains  "  and  ^^M 

ditches  which  run  in  a  more  or  less  northerly  direction  towards  ^^M 

Quy  and  BottiMham.     Dut  now,  owing  t«  the  amount  of  water  ^^M 

raised  by  the  Water  Company  and,  in  much  less  amount,  at  ^^M 

the  Asylum,   some  of  these  ditches,   which   had   become  per-  ^^M 

manently  dn',  have  been  recently  filled  in.     As  a  particular  ^^M 

instance  of  tnis  permanent  lessening  of  overflow  may  be  cited  ^^M 

the  experience  of  the  landlord  of  the  inn  exai^tly  opposite  the  ^^M 

gates  of  the  Waterworks.     This  man  informed  me  that  a  fairly  ^^M 

deep  ditch  at  the  side  of  the  road,  into  which  his  urinal  and  ^^M 

stable  drains  discharged,  but  which  at  the  time  of  my  visit  ^H 

was   practically   dry,    was  usually  at  least  two-thirds  full  of  '^H 

water  before  the  Waterworks  Company  commenced  operations.  ^H 

The    importance    of    the    fact    that    the    wells    in    Fulbourn  ^M 

village,  in  common  with  the  deeper  wells  at  the  Waterworks  ^H 

and  at  the  Asylum,  all  appear  to  derive  their  supply  from  one  ^H 

and  the  same  underground  "  lake  "  of  water,  obviously  has  rela-  ^H 

tion  to  the  possibility  of  specific  contamination  at  any  one  point  ^H 

becoming  a  source  of  danger  to  the  eonsumerfi  of  water  obtained  ^H 

from  any  other  situation  in  this  area.     But  the  fact  that  the  ^| 

daily  abstraction  of  about    750,000   gallons  per  diem  at   the.  ^M 

Waterworks  only  causes  a  temporary  and  local  depression  of  ^| 

the   water  level  to  the  extent   of   about  seven  feet,  while  the  ^M 

I       raining  nf  about  70.000  gallons  a  day  at  the  Asylum  brings  ^M 

about  no  appreciable   lowering   of  the  water  surface   in    the  ^M 

I      well,  affords  evidence  that  the  total  amount  of  the  underground  ^| 

I      water  must  be  of  enormous  hulkj  for  which  reason  the  occur->  ^^| 

I      reucc    of    general    specific    contamination    is    rendered  '  ISBf"  ^^H 
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AFF.A^Nafc  probable  than  otbeiwue  might  be  the  case.  But  in  thii  ca- 
Bnttrie  Ctrer  nection  the  fact  must  be  borne  in  mind  that  8<8  the  popuktki 
^^Jg*?^^     of  Cambridge  increases  there  will  arise  the  necessity  for  at  leul 


aftmMSi8<e;by  a  concomitant  increase  of  the  amount  of  water  pumped  inn 
Df.oap»>».     ^Yie  Fulboum  area. 

In  this  connection  also  the  importance  of  obtaining  Mmi 
definite  information  as  to  the  planes  of  saturation,  and  of  tk 
direction  of  the  water  flow  in  this  underground  reservoir, 
more  especially  in  the  neighbourhood  of  Fulboum,  will  be 
obvious.  In  tne  course  of  my  inquiry,  therefore,  I  took  stop 
to  obtain  exact  records  of  the  water  levels  at  the  Fulhoun 
Waterworks  well,  at  the  Asylum  well,  and  also  at  certiii 
intermediate  points,  the  position  of  which  is  indicated  on  tk 
larger  of  the  appended  maps.  These  measurements,  of  whid 
those  at  the  wells  were  taken  by  myself,  as  here  set  out,  an 
calculated  in  their  relation  to  Ordnance  datum.  For  tk 
measurements  relating  to  certain  trial  holes  which  I  cauni 
to  be  dug  on  land  belonging  to  the  Fulboum  Asylum,  I  am 
indebted  to  Messrs.  MacAliirter  &  Tench,  of  whom  the  former 
is  Architect  to  the  Asylum. 

The  measurements  obtained  in  June,  July,  and  August  lasi 
are  as  follows :  — 

Well  at  Waterworks.— June  5th,  1905. 

Aboiro  0  J). 

Level  of  engine-house  floor      46*50 

Pilot  shaf in-top  of  coping        ...  39'08 

Top  of  overflow 31'55 

Bottom  of  overflow          30*36 

Water  level,  when  pump  at  work        25*08 

Well  at  Fulboum  Asylum, — June  5th  and  July  12th,  1905. 

Level  of  engine-house  floor      85*80 

Water  level         33*66 

Experimental  jnts  on  Asylum  property. — ^August  1st,  1905. 

*  Water  level  in  pit  marked  No.  2  on  plan     ...     33'68 

Water  level  in  pit  marked  No.  3  on  plan     ...     33*32 
Water  level  in  pit  marked  No.  4  on  plan     ...     33*17 

These  facts  are  consistent  with  a  slight  but  gradual  fall  of 
water  level  from  the  Asylum  well  in  tKe  direction  of  the  Water- 
works, the  cone  of  depression  in  the  neighbourhood  of  the 
Waterworks  well  tending,  no  doubt,  to  become  steeper  during 
such  times  as  pumping  is  in  progress. 

With  respect  to  the  direction  of  flow  of  underground  water 
in  the  neignbourhood  of  the  Fulboum  Asylum,  the  general 
consensus  of  opinion  as  expressed  to  me  by  various  informanta 
locally,  regards  such  line  of  flow  as  passing  almost  directly 
from  south  to  north,  but  as,  on  enquiry,  no  sufficient  reason  fo' 
this  opinion  was  forthcoming,  it  appeared  desirable,  if  possibki 
to  obtain  some  experimental  evidence  as  to  the  direction  <" 
flow  in  the  neighbourhood  of  the  Asylum  at  the  present  tim^ 
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md  so,  in  turn,  to  obtain  a  means  of  estimating  the  likelihood,    Ayp.A»No>^ 
»r  the  reverse,  of  possible  contamination  of  water  supplies  as  Enteric  fever 
k  result  of  the  measures  adopted  in  disposal  of  sewage  on  the  AByinnL  mDar 
p-ounds  of  the  Asylum.     With  this  object  in  view,  I  deter-  g^^Q^^I^' 
nined  to  make  use  of  fluorescin,  an  aniline  compound,  the     '*  op«n»n. 
solution  of  which,  even  when  enormously  diluted,  exhibits  a 
ifrilliaTii  green  coloration* 

In  order  to^  arrive  at  some  estimate  of  the  amount  of  this 
mbstance  which  would  be  necessary  for  the  purpose  of  ithe 
Mpoposed  experiment,  Dr.  Houston,  now  the  Director  of  Water 
uaminations  to  the  Metropolitan  Water  Board,  kindly  carried 
out  for  me  a  number  of  preliminary  tests,  from  which  we  learnt 
that  the  colour  impartea  to  water  bv  the  addition  of  an  alkaline 
solution  of  fluorescin  was  perfectly  obvious^  in  a  dilution  of 
one  in  10,000,000  jparts,  and  still  appreciable  in  the  still  greater 
dilution  Ol  one  in  100,000,000  parts;  but  even  so,  haying 
r^ard  to  the  enormous  bulk  of  underground  water  contained 
in  the  Chalk  basin  underlymg  Fulboum  and  its  neighbour- 
hood, we  came  to  the  conclusion  that  no  useful  result  would  be 
likely  to  follow  the^  employment  of  a  less  quantity  thsm  600 
grammes  of  fluorescin,  to  be  brought  into  complete  solution  by 
the  addition  of  an  equal  quantity  of  caustic  soda. 

Seeing  that  practically  nothing  was  previously  known  as  to 
the  effect  which  the  chalk  itself  might  possess  in  fixing  or 
destroying  the  colour  of  this  reagent,  it  appeared  desirable  to 
carry  out  further  experimental  enquiry,  with  the  object  of 
determining  this  x>oint. 

For  this  purpose  fluorescin  (one  part  in  l,000,00b)  was  x>aBsed 
very  slowly  through  a  filter,  composed  of  fragments  of  chalk 
obtained  from  Fulboum,  arrangedf  from  above,  downwards,  us 
follows: — 

Chalk,  pea  isize  3  inches. 

Chalk,  Dean  size         6  inches. 

Chalk,  walnut  size 12  inches. 

Although  the  chalk  crumbled  to  a  great  extent  and  filled  the 
filtrate  with  chalk  particles,  the  colour  was  quite  distinct  after 
the  cloudiness  had  settled. 

Another  portion  of  the  chalk  was  ground  to  a  fine  powder, 
and  mixed  with  a  solution  of  fluorescin,  one  part  in  1,000,000, 
ihe  proportion  of  chalk  i>owder  being  one  per  cent.  This  gave 
B  higUy  opaque  liquid,^  but  on  standing,  the  green  coloration 
of  the  supernatant  liquid  appeared  to  have  suSered  no  reduc- 
tion whatever. 

I  had  previously  had  the  ground  opened  up  on  a  sewage 
irrigation  area  on  the  east  side  of  the  Asylumj  at  a  position 
xoughly  corresponding  to  the  furthermost  point  from  the 
As}dum  at  which  distribution  of  sewage  and  its  soakage  into 
Ihe  upper  surface  of  the  soil  appeared  to  have  taken  place. 
This  hole  was  roughly  about  6i  feet  deep  by  6i  feet  by  2  feet, 
l>iit  somewhat  narrower  towards  the  bottom.  Mr.  Miller,  the 
<)lQrk  o|  the  Works  at  the  Fulboum  Asylum,  estimated  its 
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&KA;.NaV  'Cubic  contents  at  about  75  cubic  feet^  which  would  be  canyi: 
inteiioiTeVM  oi  containing  about  453  gallons.  The  uppermost  layer  Alk 
iFtibomL  gQJi^  ^s  shown  in  section  in  this  hole,  consists  of  about  a  bd 
iMiib%ge;i>7  of  greyish  brown  surface  soil,  beneath  which  is  fairly  compid 
(r.ODpemin.     mai-j/  Towards  the  bottom,    however,   the  chalk   mark  c«fr; 

mences  to  show  fissures,  mostly  of  small  size,  the  blocks  coar! 

posing  the  sides  of  which  are,  in  places,  coated  with  a  browmil; 

incrustation. 

In  order  to  test  the  permeability  of  the  8oil  at  this  de^ 
water  wa«  turned  into  t  ne  hole  by  connecting  the  fire  hydnil 
at  the  Asylum  with  the  sewage  carriers.  The  flow  of  wiki 
was  at  the  rate  of  about  60  gallons  per  minute,  which,  istjt 
posing  the  hole  to  be  impermeable,  would  have  eufficed  to  111 
it  in  a  little  over  seven  minutes.  As  a  matter  of  fact,  howevo; 
it  took  no  less  than  85  minutes  to  fill  up  to  the  6-ft.  mui 
during  which  time  the  enormous  quantity  of  6,100  gallon 
of  water  had  been  run  in.  On  disconnecting  the  hydrant,  oafr 
half  lyf  the  contained  water  had  again  disappeared  ii 
12  minutes,  although  the  last  foot  of  water  took  an  hour  to  soik 
away,  owing  in  large  part  to  blockage  of  the  crevices  of  4« 
chalk  with  somewhat  bulky  patches  of  sewage  material,  whiA 
had  been  washed  down  the  carriers. 

Subsequently  two  other  holes  were  dug,  to  a  depth  va^ 
sufficient  to  reach  the  water  level ;  one  in  the  *'  Bectorv  Field» 
almost  due  east  of  the  first^  and  distant  from  it  about  50  3raidJ^ 
And  the  other  in  **  Brown's  Field "  in  a  somewhat  mot^ 
northerly  direction,  near  to  the  hedge  on  the  side  of'Fulbont^ 
Drift  Road  fnost  distant  from  the  Asylum,  and  about  200  yw^';? 
from  the  pit  first  made.  The  position  of  these  pits  is  indicate^ 
on  the  Ordnance  map  annexed. 

Then,  on  July  20th,  water  from  the  hydrant  was  again  le^ 
through  the  sewage  carriers  into,  the  original  hole,  the  bottot^ 
of  which  had  first  been  scraped  to  remove  the  dried  sludge  leC'^ 
after  the  first  experiment.     As  soon  as  the  water  had  risen  t^3 
a  height  of  about  '{  feet,  a  solution  of  500  grammes  each  o^ 
fliiorescin  and  vsodium  hydrate  in  water  was  made  up  in  gal^ 
vanized  iron  buckets  and  emptied  into  the  pit ;  the  experimen.'^ 
being  started  at  11  a.m.     At  12.15  p.m.  the  flow  of  w»ter  ficoi^* 
the  hydrant  was  stopped  and  by  1  o'clock  the  water,  which  • 
'up  to  the  last,  had  remained  f^iirly  deeply  coloured,  had  coin— 
•pletely  disappeared  without  leaving  any  appreciable  stliin  •** 
the  chalk  walls  of  the  pit.  ' 

Arrangements  had  previously  been  made  for  obtaioiia^ 
samples  of  water  at  various  stations  marked  with  numbers 
the  Ordnance  map,  instructions  having  been  given  to  the 
in  charge  of  the  work  to  take  samples  every  hour  from  2  p. 
onwards,  they  having  been  provided  with  large  clear  gla^ 
bottles  for  this  purpose. 

The  places  from  which  samples  were  taken  included  ti»^* 
.Asylum  well,  the  well  at  the  Asylum  Lodge,  the  atandmip* 
tOtttside  the  Waterworks,  the  pits  in  the  Rectory  Field  ana  i^ 
iBrom's  Field,  and  ditches,  containing  spring  Vat^r^  situat'^^ 


tlM  pgute  nuDcfaid   o.  t.  T.  fi,  oac  ^   ol  tte    apyair     4a»«.i^« 

!lie  sanrpTftB  ai  wwsaar  m^  nhramfi  ^leBr  dnMMpn:  19  ic 
rluni,  iriifione  Titej  wen-  cassiiilrr^eaec  or  mt  n.  iBit  o&of:  cC 
Clerk  of  the  ^ork^  ^j^***^  ^Murtiw  oaaisiSizo£  cc  Jl  4k 
eimen  of  water  ofattdifead  iran.  ikc-  j^Liacriim.  weL  keror^  ^M 
imenoemeDi  of  ihe  ea^eziiifeeiEU  nui  l2  aaouie:  ^wcumoi. 
ieh  liftd  lieeii  ^neay  flb^ah-  TmpHd  ^cizL  -zbc-  imaTwcii.  «aii> 
IL  TkPBe  Iszpe  and  dup  jftwm  I^sszi  disiK»  ^vvn:  nmo  iic 
rposes  0f  fixsmniBiiiiB — ^twi*  wamuoMnDf  ijur  raii'svis.  "sb^ 
rd  the  sample  to  lie  lened.:  aL  liiRe  duitoef  nemir  piftnK 
e  by  side  an  a  sktaei  of  wiiist  eacsadpc-  iMmer  nsttr  &  wmdc^r . 
I  exmxBiikBd  from  u  Aon  i^vrrant»  m-  nasi  Tsfiecvtd  4aic 
osmittM  ii^nt. 

Ls,  up  to  like  time  of  mr  iauving  ikie  Af^rhaL  T  p.i&.>.  ^ 
lewhat  doaiitfvl  isaoe  id  caionr  hue  tN«L  iconic  ni  ^ok* 
iple  only — the  iust  one  tnksii  imm  ^cui'nnL  Xft.  4  ir  Brr^vi V 
Id,  Mr.  Unkn-  ansn^ed  fhsi  aa-mpW  nf  -vbtf^  ?^r>i:)fi  Ve 
en  from  the  Afsrlum  well  m  imemaf  -rL?! iiuriirrcT  The  liiirh* 
1,  from  all  the  fostiunh.  everr  innr  hrnrrs.  coi  the  if>Ilfwi-A|r 
'.  On  Ti«dtin|r  'die  Afirlnm  aimiii  ol  Jnh-  ^si  iht-  res^x?^ 
testing:  most  of  the  sannAcf  pn«rod  iterariT'e^  tix*  in  thojif' 
m  Station^:  Sb.  4  and  >tj.   d    inwiiip  water  in  ditr'h   1*t 

.  L *F  homej  distiiHn  trBf«f  of  th*-  iiittrwv  in  rsr»M"»iiTa* 

1  were  to  he  scien.  Thk  laTt«r  puint  5>  aWmi  the  MiTne 
tance  (dome  two-tldrdt  of  a  mile;  iram  lie  A>t]iito  a*  ihe 
iterworke  well,  hurt  aampwhat  to  tie  iK»rrh-west  cA  ihe  Conx^ 
iy»  pampin^  statian.  w  wil]  he  iieiein  hv  refei^ftnce  to  ihe 

p. 

Uter  in  the  day  a  sni^pician  of  colour  was  alsio  found  in  a 
nple  of  water  taken  hxnm  a  dit^h  at  the  cro^sin^  on  the 
rersham  Bottd. 

U  no  further  resnlts  were  obtained  the  taking  of  54in\ple« 
)  brooghf  to  an  end  on  Jtily  2dth,*  bnt  on  the  followinir  ^^ 

Bogers^  the  lledical  Snpeii&tendent,  wroie  to  me  M4itin|ir 
t  it  had  been  painted  out  to  him  by  Dr.  Mol\itohan  th^t 
^n  the  Asylum  hathf;.  were  filled  with  water  a  di«tinotl>' 
in  tinge  was  discernible.  He  added,  "  It  is  juM  the  tint 
have  been  looking  ont  for/*     I  subsequently  learnt  that  on 

morning  of  the  same  day  Mr.  Miller  had  reporto^l  that  he 
dghf  he  had  found  a  trace  of  colour  in  the  water  fn^m  the 
lum  well,  and  when  asked  to  look  at  the  water  in  the  bath« 
Expressed  the  ofunion  that  the  colour  was  considerably  mov^ 
'ked  than  would  ordinarily  be  the  ca^^. 

hi  visiting  the  Asylum  again,  on  August  2nd,  I  learnt  from 
BogeuR  that  he  thought  he  had  been  mistaken  on  this  )Mnnt« 

on  the  other  hand  Dr.  McCutchan  informed  lue  thai  he 
.  Mr.  Miller  were  quite  convinced  ae  to  the  t>cc\irn*noa  of 

phenomenon,  the  effects  of  which  had  now  passeil  otf, 
ring  only  a  fainter  and  more  bluish  tinge  which  is  alwajrs 
»e  seen  when  the  chalk  water  is  examined  in  bulk. 

: have ttaceleMiit from  Mr. Miliar  that  a  tamale  talnn  Horn  Ko.tpll  MJolirilUi 
dktiiietly  ookmred. 
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».A»Nai9  However  this  may  be,  there  can  be  no  manner  of  doul 
iterto  tover  a  minute  quantity  of  the  fluorescin  was  recovered  at  S 
TittSjsSif  No.  4  and  rio.  5,  appearing  first  at  the  former  point  ai 
""g^^  sequently  at  No.  5.  These  results  would  indicate  that  i 
in  solution,  introduced  to  underground  water,  could  j 
the  N.E.,  whether  or  not  the  natural  flow  of  water,  undi 
by  pumping,  were  from  S.  to  N.,  as  is  generally  beli 
be  the  case.  It  is,  of  course,  possible  that  the  deep  ( 
depression  caused  during  the  period  of  pumping  at  the 
works  well  may,  by  creating  a  drag  to  the  eastward 
underground  water,  have  brought  about  some  change 
normal  direction  of  flow,  in  which  case  any  increase  of  p 
at  the  Waterworks  rendered  necessary  in  the  fntuK 
doubtless  divert  the  course  of  flow  still  further  in  the  d 
of  the  particular  spot  from  which  the  water  supply  ( 
bridge  is  obtained. 

The  results  of  a  second  experiment,  carried  out  with 
quantity  (5  lbs.)  of  fluorescin,  were  even  more  interei 
evidence  of  definite  colouration  was  obtained,  not  onl; 
case  of  water  from  the  Asylum  well  but  also  from  the  f 
well  of  the  Cambridge  Waterworks  Company. 

The  details  of  the  experiment  were,  briefly,  as  folio 

October  18th.    Bxperhuent- sturted ...    11  ajn. 

Ootober  18th.    Oolonr  appeared      ...    8  pjn.  in  Bat  Hole  (Stai 

October  20th«    Ooloor  appeared      ...    9  a.m.  in  Brown's  Vie 

No.  4). 

Ootober  2l8t.    Colour  appeared      •••    4*80  p.m.  in  Beotory  Fie 

No.  8X 

Ootober  92nd.    Colour  appeared      ...    6  p.m.  in  water  of  Agjli 

Ootober  28rd.    Colour  appeared      •••    6  ajn.  in  the  Lanndi 

troughs.    These  are 
a  1,000  gallon  tank 
Asylum  weU). 

Ootober  24th.    Colour  appeared      ...    1*80  pjn.  in  water  ol 

Butoher'a  Farm.  0 
(Station  No.  7.) 

Ootober  27th.    Colour  appeared      ...    9  a.m.  in  water  of  weU 

Farm.    (Station  No. 

Ootober  27th.    Colour  appeared      ...    9  a.m.  in  water  fron 

opposite  Waterwork 
pumping  station,  wl 
neoted  with  a  bi 
from  the  rising  mai 
No.  6.) 

It  does  not;  of  course,  necessarily  follow,  bee 
presence  of  fluorescin  should  have  proved  cajrable  of 
at  various  points,  inclusive  of  the  Asylum  well,  at  s 
distance  in  different  directions,  from  the  point  at  whi 
introduced,  that  bacteria,  harmful  or  otherwise,  ^ 
equally  capable  of  transmission  for  so  considerable  a 
but,  nevertneless,  the  results  of  these  experiments  are 
instructive  and  important,  especially  as  I  understand 
Waterworks  Company  have  had  under  considers 
question  of  sinking  further  wells  at  Fulboum,  and  m 
augmenting  the  supply  of  water  pumped  from  this  a 


rDBAiNAGB  System  op  FutBOimN  Asylum.  app.^no 

EaMrla  tavt 
The  Asylum  was  opeoed  in  November,  1858,  for  the  reception  5,'!jJ'^o™ 
of  224  patients,  whereas  bed  space  is  now  provided  for  a  total  oambriige; 
of  639  (259  males  and  380  females).  Obviously,  therefore,  Dr.oopemsi 
since  the  Asylum  was  originally  built  very  considerable 
enlargement,  entailing  the  erection  of  numerous  additional 
buildings  at  one  and  another  time,  has  been  rendered  necessary. 
I  tiufh  additional  building  has,  until  recently,  consisted  in  large 

I  measure  in  the  enclosure  of  what  were  formerly  open  spaces 

I  and  courtyards,  by  the  erection  of  new  blocks,  the  necessary 

1  drains  in  connection  with  which  have  been  joined  up,  sometimes 

I  in   the  most  perfunctory  manner,   with  such  portions  of  the 

original  drainage  system  as  proved  convenient, 

Unfortunately,  as  I  learn  from  the  present  Architect  to  the 
Asylum,  3Xr,  A.  Paul  MacAlister,  no  plan  of  the  original 
drainage  system  is  in  existence.  As  long  ago  as  1871,  the 
Architect,  who  was  called  in  to  advise  on  the  sanitary  con- 
ditions of  the  Asylum,  reported  that  he  could  find  no  plan  of 
the  existing  drains,  the  arrangement  of  which,  even  at  that 
date,  appeared  to  have  been  much  altered  from  the  system  as 
it  was  originally  installed. 

As  will  be  seen  from  a  "  Summary  of  Extracts  from  the 
Architects'  Report  Book,  referring  to  drainage,  &c.,"  from  1871 
onwards,  abstracted  for  me  by  Mr.  MacAlister,  and  a  copy  of 
■which  I  append,'  a  number  of  recommendations  have  been 
made  by  the  Architect  to  the  Committee  of  Visitors  from  time 
to  time,  the  majority  of  which,  as  I  am  informed,  have  either 
been  neglected  altogether  or  modLSed  before  being  carried  into 
execution. 

^ut  in  1903.  on  expiration  of  the  lease  of  a  portion  of  land 
which  up  to  this  time  had  been  used  for  irrigation  purposes, 
a  i-eoonstruction,  in  part  at  any  rate,  of  the  existing  arrange- 
ments became  necessary,  since  owing  to  difficulties  with  the 
oi^^^iier  of  the  land  it  was  decided  not  to  renew  the  lease.  Under 
Hi  ^se  circumstances,  the  present  Architect  to  the  Asylum  was 
CEi.lled  upon  to  provide  a  scheme  for  the  necessary  re-arrange- 
ment of  the  drainage  of  the  Institution. 

In  connection  with  a  survey  of  the  existing  drainage  system, 
^^Ifcich  was  carried  out  by  Messrs.  MacAlister  and  Tench  in 
o*-rier  to  learn  to  what  extent  portions  of  the  old  system  could 
b^  incorporated  in  the  proposed  new  scheme,  it  was  found  that 
iL«:*t  only  had  the  original  system  been  badly  contrived  and 
tV».e  drains  badly  laid  and  jointed  with  clay  only,  but  that  the 
i**iiin  drains  on  both  the  male  and  female  side  of  the  Asylum 
rsxii,  for  nearly  the  whole  length  of  either  block,  under  the 
Corridor. 

They  found,  moreover,  that  subsidiary  drains,  a  number  of 
^hich,  as  -already  mentioned,  had  been  laid  down  from  time 
to  time,  as  building  operations  were  extended,  opened  into  the 
main  drains   at  many   difEerent   angles   and  levels;    that  the 
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LPP.A^No.flL   majority  of  the  joints  were  defective,  and  that  in  many  plao« 
Dtertofeyer     the  drain-pipes  were  broken,  thus  permitting  leakage  of  tk 
17100^0^     sewage  into  the  ground  in  their  neighbourhood,  which  thuBW 
unbridffe;b7  gradually    become  contaminated   along   considerable  lengtb 
r.oopeman.     q|  ^.jj^  wnole  system.     Such  traps  as  existed  were  also  fouiiii 
many  instances  to  be  defective,  and  on  applying  the  witff 
test   to   the   main  drain  on    the  male    side,    after  porDorij 
blocking  the  outlet,  Messrs.  MacAlister  and  Tench  founa  tltit 
although  water  was  pumped  in  continousl^  at  full  preame 
from  tne  engine  house  it  was  ciuite  impossible  to  obtain  uj 
head  of  water  at  all  in  the  drain,  the  water  escaping  intotk 
soil  as  rapidly  as  it  was  pumped  into  the  drains.     Much  of  thk 
water  was  found  to  be  making  its  way  into  the  soil  benettk 
the  engine-house  floor^  in  consequence  of  which  they  reportti 
that  'Hhe   pollution  of  the  ground  may   at  any   time  com- 
municate with  the  wells,  and  the  danger  becomes  more  serioii 
the  longer  the  system  is  in  use." 

Consequently,  in  April,  1904,  the  Architect  presented  to  tke 
Committee  of  Visitors  a  preliminary  scheme,  advocating  a  prac- 
tically new  system  of  drains,  together  with  a  septic-tank  systen 
for  the  treatment  of  the  sewage.  This  scheme,  however,  le 
was  instructed  to  revise  in  order  to  reduce  the  estimated  cosi, 
and,  accordingly,  in  the  following  month  he  presented  a  revised 
set  of  plans,  together  with  a  report  in  which  he  asked  that  ai 
expert  in  sanitary  engineering  should  be  called  in  to  carry  oirl 
the  work.  This  request,  however,  was  not  acceded  to,  and  once 
again  the  Committee  required  that  the  plans  should  be  » 
modified  as  to  still  further  reduce  the  expenditure.  Under 
these  circumstances,  a  further  revision  of  his  original  scheme 
was  submitted  by  the  Architect  in  June,  1904,  but  owing  to 
the  limitations  as  to  cost  imposed  upon  him,  he  felt  bound,  ill 
his  covering  report,  to  call  attention  to  the  fact  that,  in  hii 
opinion,  the  scheme  as  now  modified  in  accordance  with  tie 
requirements  of  the  Committee  "  would  not  bring  the  Institu- 
tion in  line  with  modern  requirements,  but  would  go  a  long 
way  towards  making  it  (the  drainage  system)  safe,  &c.**  After 
consideration,  the  Committee  finally  decided*  to  adopt  tke 
scheme  as  now  presented  to  them,  and  arrangements  weie 
accordingly  made  for  putting  the  work  in  hand  as  speedily  as 
possible.  Specifications  were  got  out  and  tenders  invited,  ai 
the  result  of  which  a  contract  for  the  work  was  entered  into 
with  Mr.  Drever  on  November  29th,  1904,  and  the  first  portion 
of  it  was  commenced  about  a  fortnight  later,  a  start  being  made 
with  the  main  drain  from  the  workshop  yard  on  the  west  or 
male  side  of  the  Asylum. 

The  order  in  which  the  various  sections  of  the  new  drainage 
scheme  were  subsequently  attacked  will  be  seen  on  reference 
to  a  tabulated  statement,  prepared  at  my  request  by  the 
Architect.  This  statement,  in  which  the  date  at  which  each 
portion  of  the  work  \\'as  commenced  is  indicated,  I  annex  to 
this  Report,  in  view  of  the  possibility  of  some  causal  relation- 
ship between  the  disturbance  of  obviously  contaminated  soil 
rendered  necessary  during  the  progress  of  the  work  and  the 


more  or  less  concomitant  outbreak  of  typhoid  fever  among  tlie  *-^'-^''-  *• 

patients  in  the  Aayluni.  ^J'f^S'"*' 

The  work  that  has  been  carried  out  thus  far  constitutes,  in  oamSrSige^r 

many  respects,  a  decided  improvement  on  the  previously  exist-  Dr.  o ^'- 

ing  state  of  affairs,  though  the  Architect  is  undoubtedly  correct 
in_  bis  contention  that  the  scheme  finally  decided  on  by  the 
Visiting  Cemmittee  cannot  be  regarded  as  really  satisfactory. 

Unfortunately  the  Commissioners  in  Lunacy  would  appear 
to  possess  no  powers  of  supervision  or  vet«  in  such  matters,  aa 
I  learnt,  on  consultation  at  the  offices  of  the  Commissioners, 
that  under  tha  terms  of  an  opinion  of  the  Law  Officers 
of  the  Crown  obtained  in  November,  1903,  it  is  held  that 
Section  264  (2)  of  the  Lunacy  Act,  1890,  as  amended  by  Sec- 
tion 16  of  the  Lunacy  Act,  1891,  which  requires  all  plans  and 
contracts  for  the  "  erection,  restoration,  and  enlargement  of 
buildings  "  to  be  approved  by  a  Secretary  of  State,  even  though 
the  amount  proposed  to  be  expended  should  not  exceed  ^400 
in  any  one  year  (Section  266  of  Act  of  1890)  does  not  apply  to 
drains,  which  are  not  considered  "buildings"  within  the 
section,  unless  in  the  case  of  the  erection  of  new  buildings  to 
which  they  are  incident.  So  that  in  the  case  of  "the  la>-ing 
of  drains,'  and  "the  alteration  of  drains"  the  Visiting  Com- 
mittee of  an  Asylum  are  apparently  relieved  from  the  require- 
ments of  this  section  of  the  Act.  Consequently,  no  plans  of 
the  proposed  alterations  at  the  Fu!boum  Asylum  have  been 
submitted,  and  the  Commissioners  in  Lunacy  had,  I  found, 
no  knowledge  as  to  the  scope  of  the  work  which  had  been 
decided  upon  by  the  Visiting  Committee. 

My  visit  to  the  Lunacy  Commissioners,  in  the  course  of 
which  I  obtained  the  foregoing  information,  was  mainly  in 
reference  to  certain  details  of  the  new  drainage  system  at  the 
Fulboum  Asylum,  and  more  particularly  to  a  most  undesirable 
method  ivhicn  I  found  had  been  adopted  for  dealing  with  the 
drainage  from  the  Medical  Superintendent's  house^  and  the 
male  airing  yards.  The  drain,  serving  both  house  and  yards, 
had  recently  been  diverted  from  its  junction  with  the  main 
drain  from  the  female  side  of  the  Asylum,  and  >?aused  to  empty 
into  two  previously  existing  and  unventilated  cess-pools, 
situated  under  a  little  copse  just  beyond  the  south-eastern 
extremity  of  the  Asylum.  Tliese  cess-pools,  which  have  not 
been  in  use,  as  I  was  informed,  for  about  20  years,  and  which 
are  unventilated,  have  now  been  lined  with  cement  to  make 
tliem  watertight,  but  they  overflow  into  a  "  swallow-hole  "  in 
tte  extremely  pervious  chalk,  the  bottom  of  which  I  found  on 
comparison  of  levels,  is  only  about  17  feet  above  the  permanent 
water  level  in  this  stratum.  AS  the  result  of  a  test  experiment 
carried  out  at  my  request,  it  was  found  practically  impossible 
to-fill  this  swallow-hole  with  water,  owing  to  the  wafer  running 
sway  nearly  as  fast  as  it  was  pumped  in,  only  about  150  gallons 
remaining  in  the  hole  at  the  end  of  a  couple  of  hours,  not- 
withstanding that,  by  means  of  the  fire-hose,  no  less  than 
12,000  gallons  had  been  pumped  into  the  hole  during  this 
space  of  time. 

KT8S  L  a 
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*fr.Ajio.a       Aa  it  aemed  tliat  in  the  event  of  tliia  airaniEei] 

Bit«rtai«n>     disposal  of  &  portion  of  the  drainage  of  the  Ai 

j^^hmLMMT     brought  into  use,  considerable  danger  of  contamiu 

fi™*g^_'^  water  snpply,  at  some  future  period,  might  be  ii 

their  request  set  out  the  facts  m  a  letter  to  the  Cc 

in  Ltmacy,  the  gist  of  which  was  at  once  comn 

them,  through  their  Secretary,  to  the  Committee 

of  the  Asylum.     Immediate  action  was  taken  in 

the  drain  from  the  Medical  Superintendent's  hou 

off  from  the  cess-pools,  and,  temporarily,  united 

the  old  main  drain  from  the  female  side  of  the  As^ 


Sbwaob  Disposal  at  the  Fci-boukk  Ast 

Practically  all  the  Bew^^e  of  the  Asylum  is  at  pr 
hy  the  method  of  broad  irrigation  over  grass  lane 
the  west  and  north  of  the  Asylum,  with  the  exec 
comparatively  small  amount  from  the  central  bl< 
Superintendent's  house),  and  from  certain  closets 
on  the  male  side,  and  some  wash-houses  and  cl 
female  side,  from  which,  as  already  mentioned 
discharge  on  to  a  portion  of  what  is  known  as 
Field,  to  the  cast  of  the  Asylum,  an  area  comp 
2t  acres  of  which,  up  to  March,  1905,  had  been 
for  the  disposal  of  all  the  sewage  from  the  fei 
the  Institution. 

About  two  years  ago,  however,  in  consequence 
mittee  of  Visitors  having  determined  not  to  renew 
the  Rectory  Field,  a  new  main  sewer  of  9  inchest 
carried  from  the  female  side  to  a  point  due  north  d 
and  at  practically  the  lowest  portion  of  the  estate 
arranged  to  discharge  on  to  a  shallow  brick  tan! 
a  tray  with  perforated  iron  sides,  which,  when 
leaves  a  distance  of  about  6  inches  between  the 
tray  and  the  tank. 

The  object  of  this  arrangement  is  to  screen  off  a 
while  the  liquid  portion  of  the  sewage  escapes  to 
drain  carried  to  a  standard  at  a  still  slightly  low 
the  land,  from  which,  by  means  of  moveable  woo 
the  sewage  can  be  directed  on  to  the  land  in  i 
direction.  The  contents  of  the  tray  are  emptied 
with  dry  ashes  and  earth,  and  also  distributed 
This  "  catch-tray  "  has  gradually  been  brought  ii 
January  1st,  1906,  as  the  old  drains  on  the  feme 
been  replaced ;  the  use  of  the  eastern  irrigation 
the  arrangements  were  of  similar  character,  having 
abandoned,  with  the  exception  of  the  drainage 
wash-houses  and  closets  on  the  female  side,  in  M 
previously  stated. 

On  the  western  side  of  the  Asylum  the  irrigatioi 
4  acres  in  extent,  consists  of  permanent  gras: 
different  portions  of  which  the  sewage  from  the 
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;ribated  after  a  siinilar  metliod  to  tliat  just  described  for    aw. a, No.?, 
north  and  eastern  areas.    On  this  land  th^  Farm  Bailiff  BDtertortYtr 
.  been  accustomed  to  put  the  Asylum  cattle  out  to  grass,  JiJiSS^BSr 
y  shortly  after  the  nature  of  the  recent  outbreak  became  S'^''J^J[J^!^i^ 
>gnised,  arrangements  were  made  for  i>asturing  the  cows     ''^^^p*"**"* 
a  railed-oit  portion  of  the  land  over  which  no  sewage  was 
iwed  to  be  distributed.       This  precaution  was  adopted  to 
vent  so  far  as  possible  the  consumption  by  these  animals  of 
>ss  which  might  have  become  contaminated  with  infectious 
terial  in  the  sewage,  notwithstanding  that  from  the  recog- 
ed  commencement  of  the  outbreak,  all  excreta  from  patients 
own  to  be  suffering  from  typhoid  fever  had,  on  the  suffgestion 
Dr.  Anningson,  been  cremated,  after  admixture  with  ashes, 
a  brick  furnace  adjoining  the  northern  "  catch-tray."    This 
provised  but  effective  crematorium  had  been   kept  going 
itinuously  up  to  the  time  of  my  last  visit  to  the  Asylum, 
the  latter  paxt  of  Ociober. 

But,  as  Dr.  Anningson  and  Professor  Woodhead  have  shown 
their  report,  evidence  has  been  obtained  to  the  effect  that, 
at  least  six  months  previously,  and  possibly  for  a  much 
iger  period,  a  number  of  cases  of  typhoid  fever,  although 
recognised  as  such  at  the  time,  had  occurred  in  the  Asylum, 
I  iniectioas  excreta  from  whom  must  therefore  have  been 
tributed  over  the  two  irrigation  areas  (west  and  east)  in  use 
the  time.  Dr.  Anningson,  moreover,  has  reported,  as  the 
alt  of  enquiries  made  by  him  some  time  ago,  that  "  on  both 
es  the  sewage  would  appear  to  filter  below  the  surface  very 
lidly;  on  the  male  side,  although  the  sewage  was  flowing 
Ji  some  rapidity,  the  area  of  land  covered  by  sewage  at  the 
x>uchement  of  the  trough-carrier  did  not  exceed  a  diameter 
20  feet,  and  on  the  female  side  the  sewage  was  stated  by 
»  workmen  to  lie  on  the  surface  for  a  ver^  short  time  before 
lisappears.  The  subsoil  on  both  sides  is  identical  in  charac- 
r  As  shown  in  the  experimental  pit  first  opened  up,  it 
isists  of  about  one  foot  of  surface  soil,  beneatn  which  is  a 
"cr,  roughly,  five  feet  in  thickness,  of  dense  and  "  somewhat 
pervious  chalk  marl,"  below  which  depth  the  chalk  com* 
ncea  to  exhibit  definite  fissures. 

[)n  examining  lome  of  the  lumps  of  chalk  removed  from  the 
ttom  of  this  pit  on  the  eastern  sewage  disposal  area,  of 
lick  mention  nas  previously  been  made  in  this  report,  at  a 
imt  where  obvious  fissures  existed,  I  found  the  opposed 
riaees  of  the  chalk  blocks,  in  places,  coated  with  a  slightly 
nst  brownish-black  deposit,  the  colour  of  which  appeared  to 
d«e  to  the  presence  of  iron  which  had  probably  percolated 
nMigk  from  the  uj^kt  layers  of  the  soil;  but  in  order  to 
certaiA  it<  exact  nature,  I  removed  scrapings  from  the 
lovred  fTzrfaee  of  some  of  these  pieces  of  chalk  on  June  23rd^ 
iQ^,  aihd  nbmirted  them  to  Dr.  Wilson  Hake  for  chemical 
BaisatksL*       Scrapings  of  a  somewhat  similar  character 
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A».A,Ko.>.  were  also  obtained  from  blocks  removed  from  the  bottom  of  a 
KDtarfefeTw  second  pit  situated  outside  the  irrigation  area  which  was 
S«yJwBunear     opened  up  shortly  afterwards. 

^■^JSSiuL^      ^^'  Hake  subsequently  reported  that  the  scrapings,  wliicli 

consisted  of  chalk  with  some  admixture  of  clay  and  traces  of 
ferric  oxide,  contained  9*88  per  cent,  of  moisture  and  5'6  per 
cent,  of  organic  matter  {by  ignition).  Chlorides  were  present 
in  minute  quantity,  ana  he  found  ''  abundant  traces "  of 
nitrites.  An  ammoniacal  odour  was  given  oft  on  ignition  witii 
soda-lime,  and  an  aqueous  extract  yielded  traces  of  organic 
matter  which  was  also  nitrogenous.  Dr.  Hake  considered  that 
in  the  absence  of  much  chlorine  ''  it  is  difficult  to  say  that  these 
points  actually  indicate  the  presence  of  sewage,  but  they  are 
suggestive  of  the  arresting  oi  nitrogenous  organic  matter  by 
the  soil."  In  this  connection  it  is  of  interest  to  note  that 
chlorides  were  not  found  in  the  samples  from  the  second  pit, 
and  traces  only  of  nitrites. 

Mr.  Bennett^  the  Inspector  of  Nuisances  fv.?  the  Chesterton 
Hural  District,  having  learnt  of  the  appearances  which  I  had 
'found,  obtained  similar  samples,  through  Mr.  Miller,  the  Clerk 
of  the  Works  at  the  Asylum,  which  were  submitted  by  Dr. 
Anningson  and  Professor  Woodhead  to  both  bacteriological  and 
chemical  analysis.  As  regards  the  bacteriological  test,  their 
report  states  that  very  few  organisms  were  found,  and  that, 
so  far  as  they  could  determine,  none  of  those  present  gave  the 
characteristic  reactions  of  Bacillus  coli  communis.  Their 
chemical  examination  dealt  with  the  amount  of — 

(a)  Free  and  albuminoid  ammonia  per  gramme  of  scraped 

chalk, 
(()  Oxygen  absorbed  in  15  minutes,  per  gramme  of  scraped 

chalk, 
{c)  Nitrates  per  gramme  of  scraped  chalk, 

{d)  Iron  per  gramme  of  scraped  chalk, 

in  samples  "  from  sewage  area  "  and  "  from  sewage  free  area  " 
respectively,  but  apparently  no  determination  of  chlorine  or 
of  nitrites  was  made.  Although  as  the  result  of  their  analysis 
they  come  to  the  conclusion  that  ''  the  chalk  in  the  sewage 
area  is,  from  a  chemical  standpoint,  no  worse  as  to  infiltration 
with  organic  matter  than  is  the  chalk  from  a  sewage  free  area," 
it  is  of  intere.st  to  note  that  they  agree  that  this  organic 
matter  is  found  only  on  the  surfaces  of  the  chalk  bounding 
fissures  which,  in  the  experimental  pits,  were  not  met  with 
until  a  depth  of  about  six  feet  from  tne  surface  was  reached. 
In  the  pits  dug  further  to  the  east,  *.e.,  away  from  the 
Asylum  and  nearer  to  the  AVaterworks,  these  fissures  were  met 
with  at  a  somewhat  lower  level,  while  they  occur  nearer  to  the 
surface  towards  the  higher  portion  of  the  irrigated  area;  and 
since  at  and  beyond  the  outside  limit  of  this  area  the  layer 
of  chalk  in  which  these  fissures  are  found  is  covered  for  a 
depth  of  five  feet  or  even  more  by  "  very  tenacious  and  some- 
what impervious  chalk  marls,"  it  would  seem  not  improbable 
that  the  deficiently  oxidised  organic  matter,  of  the  presence 
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of  which  evidence  was  afEorded  by  chemical  analyses  of  scrap-    app.  a^o.9 
ings  from  the  surface  of  the  excavated  chalk  blocks^  may  have  Enteric  feyef 
been  derived  from  soakage  from  the  irrigation  area,  at  a  nigher  J^yi^^jlr 
level,  rather  than  from  vegetation  on  the  surface  of  the  imme-  9^"^^^[^ 
diately  overlying  soil.  Dr .  Oopemaii, 

But,  however  this  may  be,  the  fact  that  so  large  an  amount 
as  70,000  gallons  of  sewage  has  been  disposed  of  daily  on  these 
irrigation  areas,  for  some  years  past  witnout  difficulty,  afEords 
obvious  indication  that,  when  once  the  upper  layer  of  the  soil 
has  become  thoroughly  permeated,  the  liquid  finds  no  difficulty 
in  escaping  along  the  nssured  layers  of  the  underlying  chalk, 
where  in  course  of  time,  as  my  experiments  have  shown,  it 
must  find  access  to  the  immense  *'  basin  "  forming  the  reservoir 
from  which  both  the  town  of  Cambridge  and  the  Asylum  itself 
derive  their  supply  of  drinking  water. 

Moreover,  it  is  a  well-recognised  fact  that  even  a  consider- 
able layer  of  soil,  when  once  thoroughly  saturated,  is  no  longer 
capable  of  acting  efficiently  as  a  bacterial  filter ;  under  which 
circumstances  there  would  be  afEorded  opportunity  for  the 
g^rms  of  typhoid  fever  or  other  infectious  material,  to  be 
carried  down  along  with  the  liquid  portion  of  the  sewage,  thus 
rendering  possible  specific  contamination  of  the  water  area. 

Although,  fortunately,  there  is,  up  to  thej)resent,  no  definite 
evidence  that  danger  to  the  community  has  actually  arisen 
from  this  cause,  a  fact  probably  due,  as  I  have  already  indicated 
in  this  Report,  to  the  enormous  bulk  of  underground  water 
contained  within  this  area,  it  does  not  follow  that  the  danger 
js  not  one  which  may  have  to  be  reckoned  with  in  the  future, 
^f  such  possibilities  of  continued  pollution  are  not  obviated. 

.  Since,  as  will  be  gathered  from  the  statements  in  this  Report, 

^^  is  not  possible  to  deny  the  potentiality  of  danger  from  this 

cause,  through  the  medium  of  the  water  supply,  alike  to  the 

^habitants  of  the  town  of  Cambridge  and  to  the  inmates  of 

lie  Fulboum  Asylum,   it  is  undoubtedly  incumbent   on  the 

^  committee  of  Visitors  to  take  measures,  under  expert  advice 

and  with   the  least  possible  delay,   for  providing  a  compre- 

l^^sive  and  adequate  system  for  the  carriage  and  disposal  of 

^^^  Asylum  sewage. 

Xn   concluding  my  Report  I  desire  to  express  my  sincere 
^^^nks  to   all  those  who  have   so  materially  assisted   me  in 
^^taining  the  information  necessary  for  its  compilation.     In 
**^is  connection  my  thanks  are  specially  due  to  Dr.  McCutchan, 
^^    whom,  owing   to  the  illness   of  Dr   Rogers,  the  Medical 
Superintendent,  has  devolved  the  responsibility,  not  only  for 
^lie  general  supervision  of  the  Asylum,  but  for  the  initiation 
^^d  carrying  through  of  the  special  measures  rendered  neces- 
sary by  the  prevalence  of  enteric  fever.     And  it  is  with  much 
"pleasure  that  I  bear  testimony  to  the  administrative  ability 
that  he  has  displayed  throughout  a  most  trying  exi)erience, 
and  to  the  ready  assistance  that  he  has  invariably  afforded  me. 

The  lengthy  experience  of  Mr.  Miller,  the  Clerk  of  the  Works 
to  the  Asylum,  and  his  intimate  knowledge  of  the  local  circum- 
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'.A,No.9.    g^^jj^Q^^  I  found  of  much  service,  especially  in  the  canying  out 
of  my  experiments  with  fluorescin. 

To  Professor  McKenny  Hughes,  F.R.S.,  for  much  kindly 
and  most  valuable  help  alEorded  me  in  reference  to  the  (Jeologj 
of  the  Fulboum  District;  to  Dr.  Anningson  and  Professor 
Woodhead  for  their  courtesy  in  sending  me  copies  of  their 
report;  to  Mr.  A  Paul  MacAlister,  the  Architect  to  the 
Asylum;  to  the  Manager  of  the  Waterworks  Company;  to 
Mr.  Bennett,  the  Inspector  of  Nuisances  to  the  Chesterton 
Bural  District  Council,  and  to  Dr.  Sogers  who,  since  hi* 
recovery  and  return  to  work,  has  done  all  in  his  power  to  kelp 
on  my  investigation,  I  must  also  express  my  acknowledgments. 


APPBNDEX  L 

Bsports  on  Bacteriological  and  Chtnnienl  Sxaminatioju  of  the  CawibrOft 

Water-^pply. 

Pathological  Labormtory, 

Kew  Medioal  Sdhools, 

Gambndge, 

5lili  July,  1905. 

To  the 
Directors  of  the  Cambridge  IJniTersity  and  Town  Waterworks  Company. 

Gektlemen, 

Daring  the  past  half-year  131  bacteriological  examinations  of  the  Companj*s 
water  have  been  made.  I  am  glad  to  report,  as  the  result  of  these  131  examina- 
tions of  water  drawn  from  a  tap  taken  from  the  main  before  Uie  water  comes 
into  the  main  baildings,  that  the  average  condition  of  tlie  water  is  good,  that 
the  namber  of  colonies  growing  on  agar  at  the  body  temperatore  is  low,  and  that 
(including  six  occasions  during  January  when  tiie  number  of  oolonies  growing 
in  gelatine  was  above  the  normal)  the  average  number  of  oolonies  was  under 
36  per  c.c,  or,  deducting  the  above  six  occasions,  under  15  per  cc.  The  number 
of  liquefying  organisms,  and  organisms  growing  at  the  body  temperature  waa 
not  above  the  proportion  that  one  would  expect  to  find  present  in  a  good  potable 
water,  and  I  have  to  report  that : — 

The  Cambridge  water  during  the  last  six  months  has  been  of  good 
bacteriological  quality,  the  number  of  organisms  gprowing  on  gelatine  plates 
at  room  temperature  has  not  been  excessive,  this  remark  applying  also  to 
the  number  of  liquefying  organisms.  The  number  of  colonies  growing  on 
agar  plates  was  low,  and  at  no  time  were  any  organisms  other  than  water 
organisms  found.    These  results  are  satisfactory. 

G.  Sims  Woodhead,  M.A.,  l)ff,D., 

Professor  of  Pathology, 

Cambridge  University. 


21,  Fairfax  Road. 

Bedford  Park, 

London,  W., 

30th  June,  1905. 

Results  of  the  Analysis  of  a  sample  of  water  received  from  the  Cambridge 
University  and  Town  Waterworks  Company,  at  21,  Fairfax  Road,  Bedford  Park, 
London,  W.,  on  the  27th  day  of  June,  1905,  and  contained  in  a  Winchester  quart 
bottle  securely  sealed. 

(The  results  are  stated  in  grains  per  Imperial  Grallon  of  70,000  Grains,  the 
Organic  Carbon  and  Nitrogen  being  stated  in  parts  per  100,000). 
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Btport  mi  (A«  Sawiple, 

Thia  Munple  wm  recorded  oleKT  and  bright  and  it  it  of  the  hlf;heat  orguiia 
The  MOompMiTli^t  tgnrm  fbow  the  water  to  be  moat  higUf  aatiBfaatOiX 
tbe  pntposea  of  domectio  nae. 

E.  Fbancib  Smith,  ?.0.S., 
Senior  Aniatkat  to  the  Ute  Dr.  0.  U^rmott  Ttdj. 
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APPENDIX   11. 

FniAouuK  Lfbatic  Astlum, 

New  Druinag'  Scheme. 

Contrmot signed  with  Mr.  0.  P.  Dtever.  S9tb  November,  IWA. 

13th  December,  1901. — Work  begnti.  A  atkrt  ww  made  with  the  main  drkiti 
from  workshop  yard  to  old  drain,  and  manholee  in  yard  were  pnt  in. 

18tb  Janoary,  190S. — Work  wai  started  with  tlie  dreins  >t  bock  of  H6  Ward 
and  at  side  of  bead  mole  attendant's  hooBO.    Manholee  16  and  17. 

SOth  Jannarj,  1906. — Work  atarted  in  enclosed  yards  in  rear  of  wards  on  male 

3rd  F^nuuj,  1906. — Works  started  ronnd  doctor's  hoDsa,  and  passed  on  west 

side  of  honse  Febmarj  27th. 
27tb  Febrnar^,  1906. — Works  ktaited  on  east  side  of  honse,  bnt  delajed  on 

aoconnt  of  deep  digging  till  Haroh  23rd.    No  drains  were  exposed  here 

daring  the  delar,  only  trenches  and  tnnnelUngs  were  open. 
17th  March,  1 905. — Old  oea«pooU  at  east  end  of  site  opened  ont  and  cleaned 

and  made  water-tight. 
Slst  March,  1905. — Baaement  cinets  under  ooott  honse  in  male  airing  oonit 

oleared  away  and  made  good. 
nth  April,  1905.— Do.  do.  female  side. 

18th  April,  lUOG. — Works  started  in  enclosed  yards  in  rear  of  wards  on  female 

side. 
20th  April,  1906.— Works  started  on  apparatus  next  lanndry-hand  dormitory, 
mh  May,   19U6. — Laundry  drain  connected   up  at  manhole  36  at  gatea  of 

lanndry  yard. 
2Gth  Hay,  1905.— Works  began  at  rear  of  men's  blook. 
June  3nd,  1906. — Works  on  manhole  at  extreme  east  of  old  bolldinga. 
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▲pp.  a.  No.  10. 

0«rebro-8i»iiud 

Irthlioff- 
boroogn ;  by 
Dr.  FArrar. 


No.  10. 

Report  on  Cases  of  Cerebbo-Spinal  Meningitis  occarringiij 
IBTHLINGBOBOUGH  (Northamptonshire) ;  by  Db.  RBGUrALSJ 
Fabrab. 

Early  in  May,  1905,  the  attention  of  the  Local  Goyemniefit 
Board  was  directed  to  the  occurrence  of  cases  of  oerebro-spiual 
meningitis  at  Irthlingborough,  in  Northamptonshire.  It  was 
decided  that  an  inquiry  should  be  made  b^  one  of  the  BoardV 
Medical  Inspectors  as  to  the  circumstances  in  which  these  casei 
had  occurred,  and  this  duty  was  assigned  to  me.  I  yisitdj 
Irthlingborough  on  May  6th  and  on  subsequent  occasions,  aoi 
have  now  to  report  as  follows: — 

Irthlingborough  is  a  town  of  4,664  inhabitants  (estimated). 
The  principal  industry  is  boot-making,  there  being  several  boot 
factories. 

During  the  first  five  months  of  1905  four  deaths  in  a  siogk 
house  at  Irthlingborough  were  referred  to  cerebro-spmal 
meningitis.  In  nasal  mucus  or  in  cerebro-spinal  fluid  taken 
from  two  of  these  cases,  Dr.  Mervyn  Gordon  discovered  an  in- 
tracellular micrococcus  negative  to  Gram's  stain  and  morpho- 
logically indistinguishable  from  the  meningo-coccus  of  Weidi- 
selbaum,  the  micro-organism  which  is  regarded  as  the  essential 
cause  of  so-called  '*  epidemic  cerebro-spinal  meningitis."  About 
the  same  time  there  also  occurred  in  the  same  town  certain 
groups  of  cases  clinically  resembling  acute  influenza,  but  nearly 
all  characterized  by  spinal  pains  and  tenderness,  and  all  ter- 
minating in  recovery.  Most  of  these  cases  had  been  in  per- 
sonal communication  either  with  one  or  more  of  the  origmal 
group  of  fatal  cases  or  with  one  another. 

A  notable  feature  therefore  of  this  appearance  of  fatal 
cerebro-spinal  meningitis  in  Irthlingborougn  was  the  occu^ 
rence  about  the  same  time  of  a  series  of  cases  of  anomalous 
illness  of  milder  type ;  and  this,  for  the  most  j)art,  amonff 
persons  who  had  been  in  direct  personal  relation  either  witn 
one  another  or  with  those  fatally  attacked. 

Before  dealing  with  this  outbreak  in  its  etiological  aspect, 
it  is  necessary  to  refer  briefly  to  the  clinical  nature  of  the  cases. 
This  account  must  of  necessity  be  largely  technical,  and  accord- 
ingly I  have  placed  it  in  small  type.  There  is  convenience  in 
view  of  what  f ollowo  in  arranging  the  cases  not  in  strict  chrono- 
logical sequence,  but  in  groups  determined  by  personal  inter- 
relation, thus: — 

Group  I.,  cases  1-6  (including  the  four  fatal  cases),  occurring 
in  the  family  and  household  ol  Mr.  C. 

Group  II.,  cases  7-12,  occurring  in  the  family  and  house- 
hold of  Mrs.  T.  Cases  24  and  25  may  also  be  included  in  this 
group. 

Group  ni.,  cases  13-16,  occurring  in  the  family  of  Mr.  and 
Mrs.  L. 
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jtroup  IV.,  cases  17-20,  occurring  among  teachers  in  the  ^^'K^o.ul 
lixed  "  Department  of  the  Conncu's  School.  Cases  21  and  Oj^jiggjtofti 
may  perhaps  be  included  in  this  gronp.  iSi^^ 

Cases  23  and  26-28  cannot  be  referred  to  any  of  the  fore-  Dr.Fwrar. 
ing  groups. 

Clikioal  Outlins  of  Casks. 

1.  Mr.  C,  aged  34,  reridini?  at  **  I^jiidhiint,**  Scarboro'  Street,  Irthling- 

boroogh,  iB  the  foreman  in  a  boot  factory,  and  alan  piacdsee  photo- 
gray^y  profeaeionally.  Mr.  Cs  household  consisted  of  himself,  his 
wife,  fiye  children,  a  serrant  maid,  L.  G.,  and  Miss  B.,  a  schoolmistress, 
who  lodged  with  them.  On  Jannarj  Srd,  1905,  he  was  taken  snddenlj 
ill  with  symptoms  resembling  aeate  inflnffli«,  bat  characterised 
espedallj  bj  spinal  pains,  for  which  tnrpentine  fomentations  were 
applied  to  the  lombs^  region.  His  illness  lasted  till  Jannarj  18th, 
daring  which  time  he  was  receiTing  dab  benefit  and  nnder  medical 
attendance.  Since  he  has  resomed  work  the  pains  haye  recnrred  at 
interyals. 

2.  L.  G.,  aged  15,  a  general  serrant  in  the  hoasehold  of  Mr.  C,  was  taken 

snddenlj  ill  on  Janoazy  19th  while  sweeping  the  floor  ander  Miss  B.'s 
(No.  3)  bed.  She  is  stated  to  haye  snifered  from  ^'stiif  neck  "  f or  a 
fcHTtnight  before  the  acote  onset  of  her  illnfs,  bat  was  otherwise  in 
apparently  |food  health  and  was  working  as  nsoaL  The  onset  of 
diiwasn  was  in  this  case  dbaraeterised  by  a  rigor,  bilioos  yomiting,  and 
int^fna^  headadie. 


On  January  26th  she  was  seen  by  Dr.  Robb,  who  f oond  her  lying 
hnddled  in  bed  with  limbs  mock  oontEsoted.  There  was  high  fever, 
intense  headache,  general  addng  of  the  limbs,  seyere  sore  throat,  and 
difficnlty  in  swallowing. 

On  Jannary  21st  there  was  marked  retractioa  of  her  head  which 
penisted  to  the  end,  spinal  pain  and  tendemeat,  and  general  hyper- 
sestbeoa.  *  ^  Tadie  c^^brale  "  was  w^  marked.  Towards  the  end  of 
the  first  week  the  patient  oomplained  of  serete  abdominal  pain  which 
ahe  compared  to  the  pain  in  the  head. 

These  conditacns  persisted,  and  towards  the  end  of  the  second  week 
the  patient  pasBed  into  a  state  of  coma.    She  died  on  Febroaty  9tiL 

This  girFs  temperatoxe  thronf^ioat  her  illness  was  ercstie  in  coarse, 
fndfraling  high  ferer  with  occasional  leauesions;  ^Kemig's  sign'*t 
was  well  marked ;  the  bowels  weie  obstinately  oonstipsted ;  after  the 
first  week  there  was  inoontinenoe  of  urine ;  there  were  well-marked 
sordes  of  the  monUi ;  mnscolar  twitchings  were  observed,  bat  no  con- 
yolsions ;  no  herpes  or  nsh  oocorred.  Cheyne  Stokes  respiration  was 
noticed  towards  'Sbe  end  of  the  iUness.  After  death  there  was  a  oopioos 
discharge  of  blood  from  the  lower  boweL 

3.  Miss  B^  aged  40,  a  sriwKi^niiBlKeB  lodging  in  Mr.  C/s  hoose,  was  tsken 
suddenly  ill  on  January  SOth  (the  day  following  the  onset  of  L.  6.*s 
illness)  with  a  rigor^  yomiting.  and  headache.  She  was  seen  by 
Dt.  Bobh  on  Jannary  21bL  He  foond  the  temperatore  lOT  F.,  the  eyes 
were  stzaised  and  promineDt,  I2ae  nedc  rigid,  and  the  head  drawn  slightJy 
backwards.  Iliere  was  serere  headache,  chiefly  on  the  right  cide  of  tike 
head,  which  grew  rapidly  worse,  the  patient  freqnently  screaming  oat 
**  Oh,  my  head  !  Oh,  my  poor  head !  There  was  intense  pain  in  the 
Inmbar  regicoi  aggimrated  by  pressure ;  in  the  coarse  of  the  following 
days  the  pain  aand  tenderness  gradoally  crept  ap  the  spine ;  there  were 
also  seyere  ahdnminal  pains.  On  Janoaxy  22nd  the  pataent  screamed  for 
three  hovtzs  wilii  iatense  pain  in  the  left  thigh. 


K  tbe  finfer-nail  be  drawn  yentlx  over  the  patient's  thiiph,  abdomen,  or  faoe  a  bri^t 
liBe  it  prodooed.    Is  cases  of  meniofcitifi  thi«  differs  from  1^  eff«^  of  equally  ab^tt 
itebea  is  a  faeatdir  peraos  by  appearimr  earlier  (withio  SO  secxuidBj,  by  lastinc  longer 
Ul,  ar  1ft  SBiBniBBX  sad  br  bdnr  broader  and  at  a  deeper  ooloiir. 

To  teak  tar  Xeaiig*B  sicn  f^aoe  the  pa;tieot  in  the  reonmbent  postore  and  flex  ti>e  thigb 
kfae  tmnk.  Os  attempiing  to  paanvtsdy  extend  the  iec  if  menisritis  be  yreaont,  etronr 
of  the  flexor  moMdee  aeta  in,  wtdcb  oauMe  reaiataaee  to  the  extension. 
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p.  A,  Hbu  1^  8^  passed  into  a  itate  of  oouda,  and  died  on  Febnurj  2l8t. 

r^^i^^Ma^  There  was  at  the  beginnio|^  of  the  illnesB  oopioas  nasal  disi^izgei 

ttlafttUat  slight  nose- bleeding  ;   the  tongue  and  the  mnoooa  manbraoe  of 

bUaw-  month  were  coTemi  with  soi^Jes.    ''Kemig's  sign'*  was  present 

rqpghzby  u  ^^j^g  o^rebrale  *' :  there  was  retracdon  of  the  head,  bat  kn 

than  in  So.  2  ;    there  wms  diarrhoea  alternating  with 

towards  the  end  of  the  illness  there  was  incontinence  of  nriiie; 

was  mnscolar  twitching,  bat  no  oonynlaions ;  no  herpes  or  rash 

obeerred. 

After  these  two  deaths  had  oconrred  the  rooms  which  the  patlentsM] 
occupied  were  fumigated  with  sulphur,  stripped  of   waU-paper 
re-papered,  the  mattresses  were  burnt  and  the  blajLkets  washed. 

4.  K.  C,  aged  9,  one  of  Mr.  C.*s  children,  was  attacked   on   Karch  13 
For  10  dajB  before  she  was  taken  ill  she  had  occapied,  after  its  diai>| 
fection.  the  room  in  which  the  maid  died,  sleeping  in  the  blinblil 
which  L.  O.  (No.  2)  had  used  throughout  her  illness.    These  hlaiitali| 
had,  however,  been  washed  in  strong  disinfectant  and  fumigated, 
onset  of  her  illness  was  sudden,  and  was  marked  bj  a  rigor  with  kif^j 
ferer  (103*"  F.),  yomiting,  and  headache.    In  two  da>js  pain  in  the 
and  spine  and  acute  tenderness  were  dcTeloped,  and  there  was 
retraction  of  the  head.    During  the  course  of  the  illness  the  paim 
the  head  were  observed  to  be  intermittent,  exacerbations  of  pain  beof 
preceded  by  flushing  of  the  face ;  the  pain  was  chiefly  on  the  right 
of  the  head  ;  the  course  of  the  temperature  was  erratic,  ranging  frai 
normal  to  106^ ;  early  in  the  illness  there  was  hopetic  eruption  tm  tki 
lips  (herpes  labialis)  and  a  generalised  petechial  rash,  oomparaWs  tD 
typhus  rash ;  there  was  a  copious  greyish  white  and  fiaeid  disdmsi 
j^m  the  mouth  and  noss  resembling  white  of  egg,  and  sofdes  of  thi 
mouth ;  ''Kemig*s  sign  "  was  developed  by  the  end  of  the  first  week; 
''  tache  c^brale.**  was  well  marked  and  Uiere  was  genenliied  hypar 
sBsthesia ;  there  were  conjunctivitis  and  intolerance  of  Oght ;  Dr.  Hfdifni, 
of  Northampton,  who  saw  the  case  in  consultation  with  Dr.  Bobb, 
detected  optic  neuritis  of  the  right  eye ;  there  was  some  squint. 

The  child  passed  into  a  condition  of  coma  altematinff  with  periods  of 
partial  recovery  of  consciousness.  I  saw  her  with  Dr.  Aobb  on  May  6tlL 
She  was  lying  in  a  semi-conscious  condition,  huddled  up  with  the  limbi 
acutely  flexed  and  rig^  ;  there  was  acute  arthritis  of  the  left  elbow  and 
(«hoalder  which  rendered  any  attempt  to  move  the  limb  very  painful; 
she  was  much  emaciated,  and  there  were  large  bed-soree  over  the  sacrom 
and  both  hips ;  the  mouth  and  tongue  were  covered  with  sordes ;  the 
respirations  were  72  to  the  minute,  the  pulse  168 ;  and  there  i^vpesred 
to  be  pulmonary  congestion. 

Daring  the  next  few  days  paralysis  of  the  pharynx  set  in  ;  the  child 
died  on  May  17th. 

5.  W.  C,  aged  4,  younger  brother  of  the  above,  was  sent  avray  from  home 
together  with  the  youngest  child,  L.  0.,  aged  2,  on  March  16th  to  their 
grandmother's  hou^  in  the  same  village.  W.  0.  was  suffering  from 
whooping-coui^h,  which  was  then  epidemic  in  the  village,  and  while 
staying  with  his  grandmother  complained  a  little  at  times  of  headachi 
and  intolerance  of  light.  These  symptoms  were  slight  and  probablj 
attributable  to  whooping-cough ;  in  other  respects  he  appeared  to  be 
well.  The  two  children  returned  home  on  April  20th.  On  May  Iflt 
W.  G.  complained  of  headache  and  was  seen  by  Dr.  Bobb,  who  detected 
slight  bronchitis.  On  May  2nd  he  had  a  severe  rigor  in  the  street  and 
was  carried  home  by  his  father. 

On  May  4th  the  child  had  another  rigor  so  severe  as  to  shake  the  bed 
in  which  he  lay ;  his  teeth  chattered  and  his  skin  was  described  as 
mottled  blue  and  white  with  the  effects  of  the  rigor.  He  was  seen 
promptly  by  Dr.  Robb,  who  found  the  temperature  105'  F.  and  the 
pulse  168 ;  the  child  had  darting  pains  in  different  parts  of  the  body 
and  kept  crying  out  at  intervals  "  Oh,  my  finger  I "  or  **0h,  my  toeT'  &c. 
Dr.  Bobb  administered  two  phenaoetin  powders  of  8  grains  each ;  pro- 
fuse sweating  occurred  ;  the  temperature  came  down  to  normal  and  in 
the  evening  the  patient  appeared  to  be  better,  but  oumplacned  during 
the  night  of  severe  abdominal  pains. 
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On  May  5th  the  temperature  was  102^  F.  all  day  and  the  pulse  about  app.  A,  No.  10. 
120 ;  the  headache  persisted  as  also  did  the  darting  pains,  which  ooca-  — r 

sioned  frequent  outcries ;  there  was  no  marked  spinal  pain  or  tenderness,  Me'ninritte  J5** 

no  herpes  or  rash;  no  coma  occurred.    During  the  night  of  May  5th  irthliiS- 

the  child  beg^an  to  yomit  and  vomited  frequently  during  several  hours,  borough ;  by 

He  died  on  May  6th  at  1  a.m.    Lividity  extending  from  the  heels  to  the  D'*  Farrar. 
shoulders  supervened  within  half  an  hour  of  death. 

It  may  be  mentioned  that  W.  0.  only  saw  his  sister  once  for  a  few 
minutes  during  the  ten  days  intervening  between  his  return  home  and 
the  onset  of  Ms  illness ;  he  slept,  however,  on  the  bed  (bedstead  and 
mattress)  occupied  by  the  maid  during  the  first  three  days  of  her  illness. 
Till  W.  0.  feu  ill  the  youngest  brother,  L.  C,  shared  this  bed  with  him. 

Mr.  G.'s  other  two  boys,  aged  13  and  11,  from  the  time  that  their 
sister  fell  ill,  slept  at  a  neighbour's  house,  but  came  home  for  meals. 
Only  when  the  mother  slept  out,  which  she  did  occasionally  to  have  a 
rest,  did  one  of  the  boys  sleep  at  home  with  his  father  in  a  bed 
downstairs. 

1  addition  to  the  above  cases,  all  occurring  in  one  house, 
jr  cases  of  seemingly  similar  type  have  occurred  in  Irthling- 
)ugh. 

it  Mrs.  A.  C,  aged  25,  Victoria  Street,  Irthlinfsrborough,  sister-in-law  of 
Mr.  G.  (No.  1).  Her  household  consisted,  besides  herself,  of  her  husband 
and  two  children,  aged  4  years  and  18  months.  She  had  been  ailing  for 
three  or  foor  weeks  before  her  acute  attack,  complaining  of  headache 
and  general  pains.  On  May  19th  she  had  a  rigor  and  vomited.  On 
May  20th  she  was  seen  by  Dr.  Bobb,  to  whom  she  complained  of  having 
had  peculiar  feeling  in  the  throat  for  some  days  as  if  she  would  be  sick. 
He  found  tenderness  over  the  occipito-cervical  joint,  but  no  other  spinal 
tenderness.  She  felt  inclined  to  shiver,  but  there  was  no  fever,  and  the 
pulse  was  quiet.    She  looked  as  if  she  had  been  ill  for  some  time. 

May  21st.  The  neck  being  still  tender  on  pressure,  Dr.  Bobb  ordered 
mustard  plasters  to  the  nape  of  the  neck.  The  temperature  was  98*8. 
There  wae  a  good  deal  of  h^idache  during  the  night. 

May  24th.  The  patient  complained  of  "  pins  and  needles,'*  and  of  a 
feeling  as  if  the  blood  rushed  from  the  extremities  to  the  head ;  she  had 
a  throbbing  headache  and  pains  in  the  neck  and  throat ;  there  was 
tenderness  to  pressure  in  the  neck  and  over  the  lumbo-sacral  spine; 
stooping  was  painful :  she  also  had  xxains  in  the  wrists ;  she  sweated  a 
good  deal ;  she  started  up  in  bed  several  times  during  the  night. 

May  27th.  The  patient  was  better,  and  able  to  get  up,  though  still 
feeliiig  very  weak.  June  Ist.  There  was  slight  return  of  pain  in  the 
neck  and  headache,  chiefly  occipital ;  mustard  plasters  were  applied. 
June  3rd.  All  pains  had  gone  from  the  spine,  but  there  was  still 
occipital  headache.  June  16th.  There  was  still  pain  and  distinct 
tenderness  in  the  oape  of  the  neck.  She  was  wearing  flannel  round 
her  neck. 

Mrs.  A.  0.  had  daily  visited  her  niece,  K.  C.  (No.  4),  during  her 
illness  and  had  frequently  sat  for  some  hours  in  the  sick-room.  Her 
own  children  were  sent  out  of  the  honse  three  days  after  their  mother's 
acute  attack. 

7.  Mrs.  T.,  aged  40,  the  Vicarage,  Irthlingborough,  nursed  Miss  B.  (No.  3), 
sitting  up  wibh  the  patient  every  second  or  third  ni^ht.  She  sat  up 
with  her  for  the  last  time  on  February  8th,  and  during  the  night  had 
shivering,  and,  as  she  left  the  house,  an  acute  rigor.  When  seen  by 
Dr.  Bobb  on  February  9th  she  had  symptoms  resembling:  severe  inflnenza, 
viz.,  fever,  temperature  103°  F. ;  nausea,  but  no  vomiting  ;  headache  of 
intense  senerity.  such  as  she  had  never  before  experienced,  though 
subject  to  headaches,  the  pain  being  chiefly  in  the  right  side  of  the 
head ;  extreme  pain  and  tenderuAss  in  the  neck  and  down  the  spine, 
aggravated  on  movement  or  pressure,  and  pain  in  the  knee.  These 
acute  symptoms  lasted  five  or  six  days,  during  which  she  kept  her  bed ; 
mustard  plasters  were  applied  to  the  spine  to  relieve  the  pain ;  she 
noticed  a  rash  about  the  lower  part  of  the  abdomen,  which  she  thought 
might  be  that  of  typhoid  fever.    Convalescence  was  protracted ;  when 
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she  Grst  got  np  tlio  Bpinsl  pain  uid  tendemeag  wore  10 
prerent  her  from  WBoring  ooneU.  When  K.  C.  (No.  4)  fell  ill  tht 
again  took  np  nnraiiitc  duties  in  the  hODM,  though  Btill  fe«Uii|;  the 
effei^ta  of  her  illness.  A  railway  joume;  whioh  she  had  ocoaaiOQ  to  take 
earlj  in  May  brought  about  a  recurrence  of  spiosl  pain  and  tenderneM 
and  pain  in  the  limEis.  and  down  to  the  middle  of  June  eha  was  ptill 
tutteting  from  stifEneas  in  the  neck  and  spinal  paina,  which  were  aggra- 
vated by  pressure  on  sovetal  tender  spots  in  the  spine.  The  pains  in 
the  joiute  wore  described  as  "  ting'llng,"  uid  affected  cbie&y  the  wrisU, 
elbowr,  and  kneee  ;  thoj  wore  acaomponied  by  tenderness  in  the  affecb«l 
joints;  they  were  noticed  to  be  generally  "crossed,"  f.g.,  the  right 
elbow  and  I«f t  knee  or  rirri-  reraa  would  be  gimaltaueoualy  affected  1  the 
pains  were  fugitive,  and  oame  on  suddenly  with  any  excitement  or 
fatigue.    The  patellar  TeB.ez  waa  markedly  exaggerated. 

The  honsehold  at  the  Tioaragfe,  in  addition  to  the  Vicar  and  Hri.  T., 
consisted  of  seven  children,  aged  respectively  16.  H,  11,  9,  5  (twins), 
and  4  years,  besides  three  maid  servants. 

Between  the  9th  and  the  tuth  of  February  live  of  Mrs.  T.'s  ohildrsn 
suffered  from  tui  illuees  which  was  called  "  iaflnenia."  They  were 
conSned  to  bed  for  two  or  three  days. 

8.  Miss  B.  T.,  aged  Ifl,  daut;Iit«r  of   the  aboTO.  who  is  said  to  tiave  had 

influenza  in  Febrnary.  was  seized  00  March  19th  suddenly  with  spinal 
pain  so  severe  as  to  oaaee  her  to  faint.  Her  illnetB  was  characterised  by 
fever,  headache,  and  pain  in  the  neck  anil  spine.  In  the  middle  of  Hay 
she  still  had  tender  spots  in  Che  spiue ;  pains  in  tbe  limbs  have  recurred 
on  two  or  three  occasions  ;  on  t^e  21st  of  April  she  was  seized  suddenly 
with  severe  pain  and  stiffness  in  the  leg  from  the  knee  downwards  ;  the 
leg  gave  way,  and  she  was  unnble  to  walk  upstairs  without  asaistanoe. 
She  had  helped  to  nurse  her  mother  during  her  illness. 

9.  K.  T.,  aged  11,  another  daughter  of  Mrs.  T.,  had  a  similar  illness  at  a 

milder  type,  characterised  by  spinal  pains  and  teudoJrDess.  This  attack 
occurred  abont  April  Itth.  In  the  middle  of  Msy  there  was  still  marked 
tendernees  to  pressure  in  the  lower  cervical  region. 

10.  *Hrs.  T.'s  youngest  child,  aged  4,  complained  on  two  tucowsive  days  in 

March  of  headache  and  acute  pains  in  Che  neck  1  no  febrile  symptoms  I 
were  discovered. 

11.  The  Vioar.  who  visited  on  several  occasions  the  oa»es  in  Mr.  C.'s  honie 

suffered  from  "  inflnenia  "  with  pains  in  the  head  and  neck.  He  was  ill 
during  the  latter  days  of  April,  but  was  not  confined  to  bed  till  May  l«t.^ 
He  kept  hia  bed  for  two  or  three  days. 

1 2.  a.  Q.,  a  maid  at  the  Yioarage,  was  attacked  on  Juno  7th  with  headache 

and  distinct  tenderness  in  the  neck  and  the  lower  dorsal  region.  She 
complained  of  *'  pins  and  needles  "  in  the  left  hand  with  numbnosi'  in  the 
middle  finger,  which  occasionally  went  white  and  dead.  She  suffered 
from  sneezing ;  there  was  no  shivering  or  vomiting.  Her  symptoms 
were  slight,  but  appeared  to  be  of  the  same  nature  as  those  observed  in 
other  inmates  of  the  Vioatuge. 
Another  series  of  cases  of  illness  recurred  in  the  family  of 

F.  L.     This  man  bumed  the  bedding  of  L.  G.,  No.  2,  and  hi* 

wife,  Mrs.  L..  throughout  nursed  the  cases  iu  Mr.  C.'s  house. 

Mr.  and   Mrs.   L.   have  seven  children   living  at  home,  agedL 

respectively  19,  17,  16,  13,  11,  8  and  5  years. 

13.  F.  L.,  aged  55,  a  hrioklajar,  on  February  10th  burnt  the  mattress  om^^ 

which  L.  G.  (No,  2)  died.  The  bed,  which  was  much  soiled,  smol.-*; 
offensively,  and  immediately  after  performinfT  this  duty  he  vomile<^_ 
On  Febraary  13th  he  devdoped  a  feveriab  headache  with  pains  in  tlfc  ■  t 
limbs  and  general  malaise  ;  spinal  pain  and  tenderness  came  on  grades.— 
ally  ;  there  was  aopioos  running  from  the  nose  and  eyes.     When  J.  «a  ww 
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him  on  May  17th  he  still  BoHercd  from  pronounoed  stiffoeBs  and  tender,    jpp.  a,  : 
nem  in  the  neck.  »o  that  tiia  head  oould  Dot  be  moved  without  pain  ;  — 

pain  knd  stiffneaa  down  the  spine,  with  tfindet  spots  in  the  cervico-    M"'i''^tta'ai"' 
dorsal,  mid^dorsal,  and  dor^o-lambar  regions,  and  marked  tenderness  in    ^hliliS- 
the  oerricol  and  brachial  ple^tns.     On  May  24tb  his  condition  became    boron|{)i:by 
more  seriona  and  he  was  sent  to  bed.     There  wiie  Bevere  frontal  head.    ■Dr.Farrai. 
aohe,  marked  stiffness  of  the  neck,  and  tenderoGts  in  the  occipitO'Cerrical 
and  saoral  jointa  ;  the  extremities  were  cold  and  hot-water  battles  were 
required;  he  complained  of  "gripping'  Btinsing  pains"  in  the  jointa 
wtiioh  lasted  a  few  seconds  and  were  relieved  bj  movemeot:  or  ruhbing  ; 
he  complained  that  his  fingers  went  nnmb  after  wasliing.     He  kept  his 
bed  for  a  fortnight  and  then  returned  to  work  and  hati  been  alile  to  work 
since,  bnt  when  I  saw  him  on  June  l<.ith  be  still  suffered  from  stiif  neck 
and  wag  far  from  well. 

H.  F.L.,aged  l.i,Bonof  tlie  above,  on  February  2Sth  helped  his  father  to 
carry  for  a  distance  of  'JO  yards  and  to  bum  the  mattress  on  which 
Miss  B,  case  S,  had  died,  was  taken  suddenly  ill  on  Maroh  lOCh  with 
shivering,  violent  pains  in  the  head,  and  vomiting;  he  woe  deliriooa 
daring  the  ni;;ht ;  he  had  pains  in  the  neck  and  in  the  dorsal  spine,  for 
the  relief  of  which  mustArd  plasters  were  applied  ;  his  illness  lasted 
about  one  week.  For  several  days  previous  to  March  lUth  he  had 
suffered  from  eiddiueas  and  headache. 

IS.  Hrs.  L..  aged  15,  wife  of  F.  I^,  No.  13,  had  thronghont  nursed  the  oases 
in  Mr.  C.'a  house.  Fitting  op  with  the  patients  three  or  four  nigbu  a 
week.  On  March  SSnd  she  Imd  the  symptonu  of  a  severe  cold,  acoom- 
panitd  by  pains  in  the  head  and  neck  so  aeute  as  to  call  for  tbe  adminis- 
tration of  sinapisms.  Thi^re  wai  protnse  nose-bleeding  on  the  lir»t  day 
of  her  illnesa.  She  kept  her  bed  fur  nearly  a  week.  After  belug  in  b^ 
two  or  three  days,  eevece  but  fugitive  pains  in  the  joints  came  on.  She 
gradually  recovered,  bnt  tenderness  in   tbe  spine   persisted  for  some 

16,  E.  L,,  aged  IT,  daughter  of  tbe  above,  employed  as  a  fitter  in  a  boot 

Isctory.  bad  an  illness  whiob  commenced  on  March  26th  and  lasted 

about  a  week,  being  characterised  by  headache  and  spinal  pain  and 

tenderuuss  ;  there  was  vomiting,  great  thirst,  and  slight  delirium  ;  there 

wae   pain   in   the  nock  with  slight  retraction,  and  in  the  mid-doraal 

region  :  mustanl  plasters  were  applied  to  the  spine.    Conralesoence  was 

protracted,  and  tbe  patient  was  for  some  weeks  unfit  for  work.    She 

nursed  her  mother  during  her  illness,  and  did  not  herself  take  to  her 

bed  till  her  mother  waa  able  to  get  up,  viz.,  about  March  29th. 

A  ^roup    of    cases    also    occurred    among   teachers  in    the 

"Mixed."   Department   of   the   Council's   School   at   Irthling- 

torouffh.     It  is  to  be  noted  that  there  are  two  primary  schotHs 

in  Irthlingborough,    viz.,    a    County    Counoil    School    liavinff 

Miied  and  Infants'  Departments  separated  by  a  dividing  wall, 

and  a  National  School. 

17.  Hits  G.  8..  aged  25,  resides  with  her  mother  and  a  brother,  aged  20,  in  a 
house  to  which  is  attached  a  small  general  shop.  She  was  taken  ill  ou 
February  2nd,  bnt  states  she  h^id  been  feeling  unwell  for  some 
days  previously ;  she  had  high  fever,  headache,  and  pains  in  the  neck 
and  spine,  for  which  blisters  were  applied  to  the  nape  of  the  nock  and 
the  Inmbar  region  ;  she  kept  her  bed  for  seveiul  days,  and  has  been 
ailing  ever  sino?,  not  having  yet  returned  Ui  her  duties.  When  I  saw 
her  with  Dr.  Robb  on  May  17th  there  was  great  debility  and  distinct 
tenderness  down  the  spine.  I  saw  her  again  on  June  lijth  ;  her  symp- 
lams  were  le«s  pronounced,  but  tbe  spine  was  still  tender.  I  have  been 
nnable  to  trace  the  source  of  infection  in  her  case.  For  some  days 
before  her  illness  she  had  been  serving  in  the  shop  in  tbe  place  of  ber 
mother,  who  was  laid  up  with  bronchitis.  She  has  no  memory  of 
having  served  anyone  from  Mr.  C.'s  house  dnring  this  period.  They 
occasionally  sell  frames  for  photoglyphs  taken  by  Mr.  C. 
»8.  MiHs  N.  S,,  aged  as,  is  a  first  oonsin  and  friend  o(  Miss  G,  3.,  No.  17, 
They  were  assooiatad  in  "ohool.  bat  Mip«  N.  R,  appears  not  to  havo 
visited  HiiB  &.  S.  doling  the  )att«r'R  illaBU  before  she  was  herself 
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attacked.  She  resided  at  the  time  of  her  illnen  in  High  Street,  with 
her  widowed  mother  and  a  younger  sister  aged  23.  She  was  laid  up  b 
bed  with  acnte  illness  on  Febmarj  ISUi,  but  states  she  had  been  fedinf 
wretchedly  ill  for  a  week  before.  She  had  febrile  symptoms,  ^ifrnpeiB- 
tore  103°  F.,  with  shiyering,  headache,  and  severe  pains  in  the  nape  of 
the  neck  and  the  limbs  ;  pain  and  tenderness  down  the  spine  y^te  wdl 
marked.  The  acate  sjrmptoms  lasted  for  about  a  fortnight ;  the  wai 
unable  to  resume  her  duties  in  the  school  till  March  6th. 

19.  Miss  N.,  aged  25,  was  taken  suddenly  ill  on  February  2(Hh,  with  headabhs, 

baokach?,  and  vomiting.  There  was  slight  herpes  of  the  lips.  She  wat 
absent  from  her  duties  in  school  till  l^roh  6&.  The  illness  left  hat 
weak  and  anaemic  Miss  N.  lodges  with  a  Mr.  and  Mrs.  T — ^n,  who  haT» 
three  children,  aged  19,  13,  and  10. 

20.  Mrs.  B.,aged  39,  was  taken  ill  on  April  5th  with  shivering  and  pains  in  the 

head  and  neck,  down  the  spine,  and  in  the  limbs ;  there  was  coughing, 
sneesing,  and  running  at  doe  nose ;  she  ke^  her  bed  for  five  days,  and 
was  unable  to  resume  her  tiimching  duties  till  April  17th.  VThen  I  saw 
her  on  May  17th  she  was  sSah  complaining  of  spinal  pains,  and  there 
was  marked  tenderness  in  the  cervioo-dorwl  region.  She  was  nursed 
by  one  of  her  neighbours.  Her  family  consists,  besides  herself,  of  her 
husband  and  two  hoys,  aged  12  and  10. 

Cases  17-20  were  all  school  teachers  employed  in  the  same 
school  and  using  the  same  cloak-room,  lliis  cloak-room  was 
also  used  by  two  other  female  and  three  male  teachers,  none 
of  whom  were  affected  with  illness.  No  cases  are  known  to 
have  occurred  among  teachers  or  children  in  the  National 
School. 

21. 


L.,  aged  24,  a  teacher  in  the  Infimts*  Department  of  the  Council's 
School,  had  a  slight  illness  characterised  by  headache  and  by  acute  pain 
and  stiffness  in  the  neck  and  spine  early  in  March.  These  pains  woe 
relieved  by  mustard  plasters.  Her  symptoms  lasted  about  a  week,  bat 
she  did  not  cease  her  duties  Miss  L.  resides  with  her  father  and 
mother  and  two  sisters,  aged  22  and  18,  in  Meeting  Lane.  The  In&nt 
school  is  divided  by  a  wall  from  the  Mixed  schooL  The  teachen  do  not 
use  the  same  cla^-room.  I  could  not  hear  of  any  cases  among  the 
other  teachers  or  the  children  in  the  liifant  sohooL 
82.  Mrs.  J.,  aged  40,  was  attacked  suddenly  in  the  middle  of  the  night  of 
February  20th  with  pain  and  prostration  ;  she  describes  herself  as  beinir 
^  gapped  **  by  the  attack  :  there  was  high  fever,  intense  headache,  and 
spinal  pain  and  tendemees  :  she  suffiers  from  sharp  but  fugitive  pains  in 
the  joints  and  numbness  and  tingling  (""pins  and  needles'*)  ia  the 
limbs.  She  kept  her  bed  for  nearly  three  weeks,  and  convalescence  has 
been  protracted,  severe  pains,  numbness,  mad  tingling  having  several 
times  recurred ;  on  May  17th  I  found  marked  spinal  tenderness  and 
tendemees  in  the  cervical  plexus  :  the  patient  describes  herself  as  being 
tender  all  over. 

Mrs.  J.  is  the  wife  of  a  Non-conformist  minister.  She  has  three 
children,  aged  10.  S,  and  S|.  A  few  days  before  their  mother  s  attack 
the  two  elder  children  suffered  from  ^*  infliienia  ^  with  feverish  symp- 
toms and  pains  in  the  limbs.  The  elder  boy,  aged  10,  attends  the 
**  Mixed  **  Department  of  the  Councirs  SchooL  being  in  the  class  taught 
by  Miss  X.  S^  Xo.  IS.  His  illness  kept  him  away  from  school  for  about 
10  days.  He  was  attacked  first ;  two  days  later  his  sister,  aged  8,  who 
does  not  attend  the  school,  was  attacked  :  they  were  not  kept  altogether 
in  bed  and  did  not  require  medical  attendance. 

8S,  Mi»  K.,  aged  46,  housekeeper  to  a  farmer  residing  at  Great  Addington, 
three  miles  from  Irthlingborough.  was  attacked  suddenly  on  Feb- 
ruary 27th  with  febrile  symptoms  a  shivering  fit,  profuse  vomiting. 
severe  heailache.  and  spinal  pains.  She  ached  all  over ;  at  the  beginning 
of  her  illness  she  noticed  an  eruption  of  purplish  spots  resembling  flea- 
bites  on  the  back  of  the  finger  joint?  and  on  the  chest.  She  w«s  confined 
to  her  bed  for  three  we^s,  and  convalescenoe  was  protracted.  Spinal 
pains  and  tenderness  persisted  till  the  middle  of  3fay ;  there  were 
tendw  spots  in  the  spine,  particularly  in  the  mid-domal  region ;  the 
patient  is^ys  she  has  not  felt  the  same  woman  sinoeL 
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In  this  case  the  patient  had  had  no  commniiioation  with  Irthling-   app.  a.  No.  10. 

boroa(?h«     The  medical  attendant  of   some  of   the  above  cases  was  — ^ 

2  attending,  for  a  chronic  complaint,  one  of  the  sons  in  the  house  during  Me^io^Jia 

the  week  before  the  attack  occorred,  and  conversed  with  Miss  K.  on  the   Irthlin^- 
^  occasion  of  his  visits.    He  was  not,  however,  himself  suffering  from   borough ;  by 
^  illness  of  any  kind.  ^'-  ^a"*'- 

The  hoUs^old  consists  of  Mr.  W.,  his  three  sons,  aged  44,  25,  and  17, 
one  daughter,  aged  20,  Miss  K.,  and  a  maid,  aged  27.  Miss  W.  is  said  to 
have  suffered  about  February  24th  from  an  attack  resembling  mild 
influensa. 

.  Mrs.  S.,  aged  45  (about),  is  the  mother  of  M.  S.,  No.  25,  and  up  to  the 
time  of  her  illnr  ss  had  been  employed  in  housework  at  the  Vicarage. 
On  April  15th  ehe  was  seized  suddenly  with  acute  symptoms,  viz.,  a 
fainting  attack,  fever,  temperature  104®  F.,  dizziness,  headache,  pain  and 
tenderness  in  the  neck  and  spine ;  there  was  slight  herpes  of  the  lips. 
She  did  not  go  to  bed,  but  was  unable  to  return  to  work  at  the  Vicarage 
for  a  week.  When  I  saw  her  on  May  17th  she  still  looked  ill  and  felt 
the  effects  of  her  attack. 

The  household  consists  of  Mr.  and  Mrs.  S.  and  their  one  child,  M.  S. 

•  M.  8.,  aged  7,  only  child  of  the  above,  was  attacked  suddenly  on  April  29th 
with  febrile  symptoms,  temperature  103*5°  F.,  urgent  vomiting,  pain  >  at 
the  back  of  titie  neck,  spinal  tenderness,  and  general  hypera^sthesia. 
There  was  acute  delirium  ;  the  child  was  confined  to  bed  for  some  days. 
A  fortnight  later  the  child  developed  pertussin,  from  which  she  is  still 
suffering.  She  was  nursed  by  her  mother.  She  had  been  ailing  about 
a  month  previous  to  the  acute  attack. 

).  W.  J.  P.,  aged  1  year  7  months,  was  takon  suddenly  ill  on  February  24  th 
with  violent  convulsions ;  his  temperature  was  found  to  be  104*5''  F. ; 
there  was  vomiting  and  hyperaesthesia ;  he  lay  in  a  semi-comatose 
oonditaon  for  two  or  three  days,  rallied,  and  then  had  another  convulsive 
attack  for  which  a  mustard  bath  was  administered ;  he  rallied  again 
and  made  a  complete  recovery  after  an  illness  of  about  a  weekV 
duration.  His  symptoms  led  Dr.  Bird  to  suppose  that  he  was  developing 
tubercular  meningitis. 

The  household  in  which  W.  J.  P.  resides  consists,  besides  himself,  of 
his  parents  and  an  elder  brother,  aged  6.  The  elder  child  attends  the 
Infaints*  Department  of  the  Councirs  School,  being  in  the  class  taught 
by  Miss  L.,  No.  21.    He  has  not,  however,  himself  suffered  from  illness. 

.  Mrs.  M.,  aged  56,  a  widow  residing  at  Little  Adding^n,  two  miles  from 
Irthlingborough,  where  she  keeps  a  small  tobacco  and  sweet  shop,  was 
attacked  on  May  1 3th  with  a  shivering  fit  and  severe  pain  in  the  head 
and  neck.  On  May  16th  she  fainted ;  she  also  suffered  from  naueea. 
On  Mav  20th  she  was  seen  by  Dr.  Bobb,  who  found  distinct  tenderness 
in  the  lower  cervical  and  lower  lumbar  regions.  The  patient  complained 
of  numbness  in  the  back  and  legs,  *^as  if  all  the  strength  had  left 
them*';  there  was  no  fever.  Mustard  plasters  were  applied  to  the 
spine.  On  May  28th  there  was  still  occipital  headache,  a  feeling  as  if 
the  neck  were  stiff,  and  definite  tender  Bpots  in  the  spine  in  the  lower 
cervical,  upper  dorsal,  mid  dorsal,  and  upper  lumbar  regions  ;  she  com- 
plained of  hot  tingling  pains  in  the  joints,  particularlv  the  elbows, 
wrists,  and  knees,  the  pains  being  fugitive  and  only  lasting  a  few 
minutes.  The  symptoms  gradnally  improved,  but  on  June  16th  she  had 
a  relapse,  the  spinal  pain  being  worse  than  befure,  and  was  again 
confined  to  bed.  The  patinnt  had  not  been  vLsiting  Irthlingborough, 
and  I  have  not  been  able  to  trace  the  source  of  her  illness. 

The  household  consists  of  Mrs.  M.  and  a  niece,  aged  20,  who  slept 
with  her  throughout  her  illness.  Her  sisterin  law  and  another  niece, 
i^red  14,  came  to  the  house  daily  to  attend  to  Mrs.  M.  during  her  illness. 

.  Mr.  R.  H.,  aged  28,  a  butcher,  residing  in  High  Street,  Irthlingborough, 
-with  his  wife  and  two  children,  aged  3  years  and  1  year  and  8  months, 
was  seized  on  May  23rd  with  a  shivering  fit,  having  had  a  cold  and 
oongh  for  a  week  previous.  On  May  29th  he  had  another  shivering  fit, 
and  when  seen  by  Dr.  Bobb  he  had  a  temperature  of  103°  F.  and  com- 
plained of  general  headache,  facial  pain,  and  tenderness  all  down  the 
spine,  particularly  in  the  nape  of  the  neck  ;  the  chest  and  abdomen  were 
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alflo  exoeosively  tender,  and  the  patient  said  he  felt  **a8  if  be  had  bad  a 
good  tbraBbing."  The  tongue  waa  f  nrred,  there  waa  a  naaty  taste  in  tiie 
month,  and  the  breath  was  offensive ;  there  was  sore  throat,  bronohiil 
catarrh,  and  a  harsh  oongb.  After  the  administration  of  calomel 
phenacetin  and  salicylates  the  aonte  symptoms  abated,  but  tenderness  in 
the  oeryical  and  mid-lumbar  regrioi^  <uid  slight  headache  persiBted  for 
several  days.  He  returned  to  work  on  May  27th,  and,  though  still 
weak,  did  not  require  further  medical  attendance.  On  June  15ih  be 
appeared  to  be  well,  except  for  aonte  tendemees  over  one  of  the  upper 
oervical  nerves. 

No  definite  relationship  with  other  cases  could  be  traced.  It  maj  be 
stated,  however,  that  Mr.  H.  owns  a  paddock  adjoining  Mr.  0.*s  (No.  1) 
garden  which  he  frequently  has  occasion  to  enter. 

29.  On  June  1st  Dr.  Robb  himself  suffered  from  dull  headache  and  numbneei 
in  the  left  leg.'  During  the  next  few  days  he  suffered  from  fugitiTS 
tingling  pains  in  the  joints,  duefly  of  the  left  side,  elbow,  wrist,  fiingezB 
and  ankle ;  there  waa  numbness  at  intervals  in  the  left  middle  finger. 
On  June  4th  in  addition  to  the  headache  there  waa  decided  pain  in  the 
neck.    These  symptoms  lasted  for  about  5  days. 

The  series  of  cases  above  narrated  bears  out  previous  experi- 
ence, acquired  in  other  similar  prevalences  of  disease  which 
have  occurred  in  England,  that  in  this  country  tjnpical  cases  of 
cerebro-spinal  fever  are  not  infrequently  associateil  with  other 
and  milder  cases  which  are  apt  to  be  mistakenly  regarded  as 
suffering  from  other  ailments  of  more  common  occurrence.  In 
this  way  mild  or  anomalous  cases  of  cerebro-spinal  fever  have 
been  mistaken  for  influenza,  sore-throat,  sun-stroke,  pneumonia 
and  other  maladies.  The  attacks  occurring  at  Irthlingborough 
outside  Mr.  C.'s  house,  although  nearly  all  characterised  by 
spinal  pain  and  tenderness  and  by  symptoms  pointing  to  a 
definite  and  sudden  invasion  of  the  nervous  system,  might, 
apart  from  the  pathological  and  clinical  evidence  afforded  by 
the  fatal  cases,  reasonably  have  been  diagnosed  as  cases  of 
influenza,  and  were,  in  fact,  at  first  so  regamed. 

For  the  most  part  investigators  of  the  manner  of  spread  of 
the  disease  known  as  epidemic  cerebro-spinal  meningitis  have 
taken  the  view  that  this  disease  is  seldom,  if  ever,  directly  com- 
municated from  person  to  person.  The  facts  observed  in  some 
outbreaks  have  seemed  to  negative  the  hypothesis  of  personal 
infection  as  a  factor  of  material  importance,  while  other  out- 
breaks have  presented  features  apparently  less  unfavourable  to 
this  view. 

The  facts  observed  in  relation  with  the  Irthlingborough  cases 
which  bear  on  the  question  of  communicabilify  of  epidemic 
cerebro-spinal  meningitis  from  person  to  person  *^or  by  f omites 
may  therefore  conveniently  be  recapitulated  here. 

Mr.  C,  case  1,  the  first  of  the  known  cases,  was  taken  ill  on 
January  3rd.  L.  G.  and  Miss  B..  cases  2  and  3,  members  of 
the  same  household,  were  attacked  suddenly  and  almost  simul- 
taneously on  January  19th  and  20th  respectively.  K.  C,  case  4, 
attacked  on  March  13th,  had  occupied,  but  after  fairly  thorough 
disinfection,  the  room  in  which  L.  G.,  case  2,  had  died,  and 
had  slept  in  the  blankets  which  this  person  had  used  through- 
out her  illness.  These  blankets  had,  however,  been  washed  in 
strong  disinfectant  and  fumigated.  She  died  on  May  17th. 
W.  C,  case  6,  her  brother,  who  had  been  away  from  the  house, 


LTned  on  April  2(hh,  saw  his  lister  for  a  few  minates  on  one  ur.  a,  Ho 
^^on  only,  but  also  occupied  the  bed"  on  whieh  the  maid  oa„broap 
^~'3E>'A  A^  ^^^  begitming  of  her  illness.  This  bed  bad  been  sub-  Hmknsitii 
ICK'fc^d  to  fumigation.  He  vas  seized  with  illn«s8  on  May  1st,  bomu^- 1 
^    -^    died  on  May  6th.  Dr.F»mi. 

_    .  A.  G.,  case  6,  who  did  not  live  in  the  bouse  of  the  fore- 
Qg  Mr.  0.  but  who  had  been  almost  daily  in  attendance  in 
^»x-    niece's  [K.  C.)  aick-room,  was  attacked  on  May  19th.     No 
t^«.xr-tber  cases  occurred  in  her  household;    her  coildren  were 
L-t  away  from  home  three  days  after  the  onset  of  their  mother'^ 
ta.ess. 

Airs.  T.,  case  7,  who  fell  ill  on  Februaiy  9th  had  nursed  cases 
L  ^uid  3.  Cases  8  to  12,  members  of  Mrs.  T.'s  family  and 
L«:»-«:isehold,  were  in  sucoession  attacked  on  dates  ranging  from 
"^sa-rch  19th  to  June  7th. 

'Sin.  S.,  case  24,  who  lived  elsewhere,  but  worked  in  Mrs.  T.'s 
^o^'Vse,  fell  ill  on  April  16th ;  while  M.  S.,  case  25,  her  daughter, 
^^^^*  attacked  on  April  29th. 

^Jtr.  L.,  case  13,  burnt  on  Februaiy  10th  the  bedding  on 
^*^uch  case  2  died.     He  was  attacked  on  February  13th,  a  fact, 
^^^^Buch,  if  he  contracted  the  disease  on  the  former  date,  points 
^^  •  short  period  of  incubation.     His  wife,  Mrs.  L.,  cage  15,  had 
^^*.ioughout   nursed   the   cases    in   Mr.    C.'s    bouse;    she   was 
^"^tacked  on  March  22nd.       A  eon  and  a  daughter  of  the  L.'s, 
^V^aes  14  and  16,  fell  ill  on  March  10th  and  March  26th  respec- 
tively.    Mr.  and  Mrs.  L.  have  seven  children.     Mrs.  L.,  who 
^^U  01  on  March  22nd  after  having  continuously  attended  on 
vs^aes  in  Mr.  C.'s  house,  was  nursed  not  by  her  eldest  daughter, 
*«ed  19,  but  by  the  second  daughter,  E.  L.,  aged  17,  who  is 
uie  more  domesticated  of  the  two.      This  daughter,  E.  L.,  was 
attacked   on    March    26th,  her  elder  sister  esciiping.       After 
Ifias  B.'a  (No.  3)  death  Mr.  L.,  on  February  25tli,  carried  away 
from  Mr.  C.'s  house  her  feather-bed,  palliasse,  and  two  pillows, 
and  deposited  them  in  the  front  passage  of  his  own  house.     On 
Uie  following  morning  he  removed  them  to  a  bam,  where  they 
lay  till  February  28th,  when  his  son,  F.  L.,  helped  him  to 
carry  them  some  20  yards  to  the  end  of  the  garden  and  to  burn 
them.      On  March  10th  F.  L.  was  attacked  with  acute  symp- 
toms, having  suffered  for  several  days  previously  with  head- 
ache and  dizisiness.     The  four  younger  children  as  well  as  the 
eldest  remained  well. 

Four  school-miotresses,  cases  17, 18,  19,  and  20,  who  were  all 
associated  in  the  Council's  "  Mixed  "  School,  and  used  the  same 
cloak-room,  were  attacked  on  February  2nd,  February  13th, 
February  20th,  and  April  5th  respectively.  The  original 
source  of  the  illness  in  these  cases  is  not  clear.  They  were 
all  acquainted,  but  only  slightly,  with  Miss  B.,  case  3,  who  was 
also  a  school-mistress,  but  taught  in  the  Infants',  not  in  the 
"Mixed"  School,  and  did  nut  use  the  same  cloak-room.  They 
do  not  appear  to  have  visited  her  during  her  illness.  Moreover, 
the  schools  had,  owing  to  prevalence  of  scarlatina,  been  closed 
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App.  A.No.  10.  for  several  weeks,  up  to  January  23r(l,  a  date  subsequent  to 
OerebroSpical  ^^®^  ^''^  attack.  Miss  L.,  caso  21,  was  also  a  school-mistress, 
Meningitis  at     but  tauffbt  in  the  Infants'  School. 

IrthlinfiT-  ® 

Dr^FmiJ^^         Mrs.  J.,  case  22,  was  attacked  on  February  20th.     Two  of  her 
arrar.        children,  of  whom  one  was  attending  the  "Mixed"  School,  and 
was  in  the  class  taup^ht  by  Miss  N.  S.,  case  18,  had  fallen  ill 
with  "  influenza  "  a  few  days  before  their  mother's  illness. 

Dr.  Robb,  case  29,  who  had,  from  January  onwards,  been 
attending  several  of  the  cases,  was  himself  attacked  on  Jime 
1st. 

From  the  foregoing  recapitulation  it  appears  that  groups  of 
cases  occurred  in  certain  households,  and  that  the  disease  ap- 
peared in  certain  families  subsequent  to  personal  relations 
between  them  and  the  sick  or  other  members  of  already  invaded 
households;  facts  consistent  with  transmisrion  of  the  malady 
by  direct  infection  from  person  to  person. 

The  most  striking  examples  of  several  occurrences  of  the 
disease  in  a  particular  household  are  afforded  by  that  of  Mr.  C, 
where,  out  of  8  persons,  5  were  attacked,  and  that  of  Mr.  T., 
where  7  out  of  12  persons  suffered.  Other  instances  of  multiple 
invasion  of  households  are  those  of  Mr.  L.,  where  4  out  of  9 
persons  were  attacked ;  of  Mrs.  S.,  where  the  proportion  was 
2  out  of  8,  and  of  Mrs.  J.,  where,  if  the  illness  of  her  children 
was  cerebro-spinal  fever,  3  out  of  5  suffered.  In  all,  about 
two-thirds  of  the  known  cases  of  the  fever  occurred  in  houses 
multiply  invaded. 

Occurrence  of  the  disease,  following  on  personal  relations  with 
the  sick  or  other  members  of  an  invaded  household,  is  illus- 
trated by  what  took  place  in  the  T.  family,  where  the  mother, 
who  was  first  attacked,  had  been  nursing  the  sick  in  C.'s 
house ;  by  Mrs.  A.  C.'s  attack  subsequent  to  nursing  the  sick 
in  C.'s  house ;  by  the  case  of  Mrs.  S.,  who  worked  in  the  T.'s 
house ;  and  by  the  case  of  Dr.  Robb,  who  had  attended  several 
of  the  persons  attacked  by  the  malady.  The  L.  family  show 
the  disease  following  on  direct  personal  relationship  with  the 
sick,  and  also  on  contact  with  bedding  that  had  been  used  by 
persons  ill  with  cerebro-spinal  fever.  This  relationship  with 
.  such  bedding  is  noted  also  in  the  cases  of  K.  C.  and  W.  C. 
The  six  school  teachers  who  were  attacked  by  the  disease  were 
all  employed  at  the  same  school,  two  of  them  in  thei  Infant 
department,  and  four  in  the  "  Mixed  "  department ;  these  latter 
all  used  the  same  cloak-room. 

But  while  these  facts,  as  set  forth,  ai^  consistent  with  trans- 
mission of  the  malady  directly  from  person  to  x>erson  or  by 
families,  there  are  other  considerations,  of  a  sort  less  favour- 
able to  this  hypothesis,  of  which  it  is  necessary  to  take  account. 
The  most  striking  of  these  is  the  frequent  occurrence  of  long 
lapse  of  time  prior  to  attack  in  the  case  of  persons  more  or 
less  continuously  in  relation  with  the  sick,  or  residing  in  an 
invaded  house.  Thus  Mrs.  T.,  after  nursing  a  case  for  some 
three  weeks,  fell  ill  on  February  9th ;  no  other  case  occurred 
in  Mrs.  T.'s  family  until  March  19th;  while  there  followed 
another  case  in  March,  two  more  in  April,  and  finally,  another 
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on  June  7tli.       It  should  be  noted,  however,  that  five  of  the  app.a.ncIo. 
children  suffered  from  *'  influenza  ''  between  Februaiy  9th  and  cerebmipiiMii 
February  15th.     Similarly,  Mrs.  A.  C,  who  had  been  attending  JJfJ^°^*^** 
on  K.  C  since  the  middle  of  March,  was  not  herself  attacked  borougS ;  by 
until  May  19th.     Again,  Mrs.  L.  had  been  nursing  the  sick  ^r-Farrar. 
in  Mr.  C.'s  house  for  two  months  before  she  fell  ill ;  and  Dr. 
Bobb  had  been  attending  cases  of  the  disease  for  nearly  five 
months  before  he  was  himself   attacked.       Tho   same  inter- 
mittent reappearance  of  the  fever  at  wide  intervals  in  a  par- 
ticular household  was  manifested  in  the  family  of  C,  in  which 
the  two  cases  observed  after  January  20th  occurred  on  March 
13th  and  May  1st,  respectively.      It  is  to  be  remembered,  how- 
ever, that  the  latter  of  these  had  been  away  from  home  until 
eleven  days  prior  to  the  onset  of  his  illness :  and  that,  in  both 
cases,  there  is  suggestion  that  contact  with  bedding  that  had 
been  used  by  the  sick,  may,  notwithstanding  its  having  pre- 
viously been  subjected  to  disinfection,  have  had  to  do  with 
their  attack.      In  the  L.  household  also,  where  the  first  case 
occurred  on  February  13th,  there  was  no  further  appearance  of 
the  disease  until  March  10th,  notwithstanding  that  the  family 
comprised  seven  persons  of  ages  that  rendered  them  peculiarly 
prone  to  attack. 

The  facts  in  relation  with  the  occurrences  of  fever  among 
teachers  at  the  Councirs  School,  while  in  themselves  less 
favourable  to  the  theory  of  personal  infection  than  are  those 
observed  in  certain  invaded  households,  have  also  to  be  con- 
sidered in  connection  with  the  apparent  freedom  of  children 
attending  the  school  from  attack.  In  the  **  Mixed  "  depart- 
ment of  the  school,  indeed,  one  child  (in  the  family  of  Mrs.  J.) 
suffered  from  "  influenza  "  :  but  no  other  suspicious  illness  was 
observed  among  the  school-children.  In  view  of  the  close 
relation  that  obtains  between  teachers  and  children,  and  of  the 
susceptibility  of  children  to  cerebro-spinal  fever,  it  may  be  held 
that,  if  infection  from  person  to  person  be  a  notable  factor  in 
the  spread  of  this  disease,  the  children  would  have  suffered  to 
a  serious  extent. 

It  is  necessary  also,  in  weighing  the  evidence  for  and  against 
personal  infection  as  an  agency  in  the  spread  of  cerebro-spinal 
lever  at  Irthlingborough,  to  have  regard  to  the  instances  in 
which  no  evidence  in  support  of  this  view  was  forthcoming. 
Nor  must  these  cases  be  overlooked  in  which  one  member  of  a 
family  was  attacked  without  further  occurrence  of  the  disease 
in  the  household ;  especially  where  those  that  escaped  were  of 
such  age  as  would  render  them  unusually  susceptible  to  the 
malady. 

On  the  whole,  the  circumstances  and  considerations  that 
have  been  passed  in  review  cannot  properly  be  regarded  as 
justifying  definite  pronouncement  as  to  what  share,  if  any,  per- 
sonal infection  had  in  the  transmission  of  cerebro-spinal  fever 
at  Irthlingborough. 

Be  this  as  it  may,  however,  it  may  reasonably  be  urged  that, 
in  our  present  uncertainty  whether  personal  infection  may  not 
be  an  agency  in  the  transmission  ot  this  disease,  measures  of 
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A,  No.  10.  isolation  and  disinfection  should  be  adopted,  not  only  in 
irolspiniii  ^^  cases  of  illness  identified  as  cerebro-spinal  fever  but  ib] 
where  sickness  suspected  to  be  of  the  same  nature  is  in  quo* 
tion.  And,  inasmuch  as  the  meningococcus  of  Weichsdinn' 
has  been  found  in  the  nasal  mucus*  of  both  the  sick  and 
attendants,  irrigation  and  disinfection  of  the  nose  and  monft-j 
passages  of  these  persons  may  advisedly  be  resorted  to.  As  ti 
other  ways  in  which  cerebro-spinal  fever  may  conceivably  k 
spread,  me  facts  observed  in  relation  with  the  Irthlingborongl 
cases  do  not  afford  material  for  useful  discussion. 

I  made  inquiries  of  Dr.  Facet,  County  Medical  Officer  k 
Northamptonshire,  and  from  I)r.  Morris,  Medical  Officer  d 
Health  for  the  Wellirigborouj^h  Bural  District,  but  could  M 
learn  of  any  prevalence  of  similar  disease  in  the  vicinity  d 
Irthlingborough. 

In  conclusion,  I  would  express  my  thanks  to  Dr.  BoU^ 
Medical  Officer  of  Health  for  the  Irthlihgboroug;h  Urban  IM«- 
trict,  in  whose  private  practice  several  of  the  above  cases 
occurred,  who  courteously  placed  at  my  disposal  all  the  info- 
mat  ion  in  his  possession,  and  gave  me  every  facility  for  investi- 
gating  the  facts  of  the  prevalence.  I  would  also  thank  Dr. 
Bird,  of  Irthlingborough,  who  ffave  me  information  concerning 
certain  of  the  above  cases  whicn  occurred  in  his  own  practice. 

*  In  this  connection  it  niay  be  mentioned  that  Mn.  W^  headmistress  of  the  idtool  it 
which  Miss  B.  (ease  3),  taught,  states  that,  while  visiting  Miss  B.,die  had  an  acrid  disehsife 
from  the  nose,  bnt  no  positive  symptoms  of  illness.  SiOsb  B.*8  mother  suffered  atoo  fiQB  s 
similar  discharge  when  with  her  daughter.  In  both  cases  the  discharge  ceased  when  thsy 
discontinued  attendance  on  the  patient. 
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ADDENDUM. 


Wliile  this  report  is  passing  through  the  prees,  information  oomee  to  me  of  the 
flowing  case: — 

Miss  Nellie  S.,  afzred  80,  a  dressmaker  residing  with  her  parents  and  one 
brother  at  Little  Addington,  was  taken  ill  about  May  8th  witii  headache, 
pain  and  tenderness  in  we  spine— tiie  pain  extending  ronnd  the  left  side  of 
the  chest  under  the  scapula.  These  symptoms  oontinued  for  a  few  weeks 
and  gradually  subsided  under  treatment. 

She  appeared  to  be  reooyering,  but  during  the  seoond  week  in  June  her 
married  brother,  liying  in  Irthlingborouffh,  was  taken  ill  with  haBmatemesis, 
and  died  on  June  14th  after  a  few  days  illness.  She  walked  over  every  day 
to  see  him,  and  the  worry  and  anxiety  connected  with  his  illness  and  death 
appeared  to  occasion  a  recurrence  of  her  symptoms. 

On  June  20th  she  complained  of  general  headache  and  a  feeling  as  if 
the  head  was  too  big  and  full ;  her  ^es  were  painful  and  she  was  afraid  to 
open  them  wide ;  there  was  acute  tenderness  in  the  upper  cervical  region 
and  her  neck  waa  stiff.    She  had  no  fever. 

She  was  confined  to  bed  for  more  than  a  fortnight  from  this  date,  her 
symptoms  being  as  follows  : — pain  all  over  the  b^y  and  general  hyper- 
aesthesia,  the  body  being  so  tender  l^t,  at  times,  she  could  hardly  bear  the 
weight  of  the  bed-dothes ;  severe  intermittent  pains  and  tenderness  to 
pressure  in  different  parts  of  the  spine,  particularly  in  the  occipital,  cervical, 
and  mid-dorsal  regions ;  fleeting  pains  in  the  joints  and  pain  round  the 
waist ;  painful  local  contraction  of  Uie  muscles  of  the  fore-arm,  causing  a 
hollow  in  the  fore-arm ;  occasional  slight  delirium ;  a  general  sense  of 
weariness  and  oppression ;  tiiere  was  marked  exaggeration  of  the  patellar 


On  July  1st  there  was  slight  improvement  of  all  the  symptoms. 

No  connection  can  be  traced  between  her  house  and  that  of  Mrs.  M., 
case  27,  in  the  same  village,  but  both  cases  appear  to  have  been  taken  ill 
about  the  same  time,  viz.,  the  middle  of  May ;  her  house  and  that  of  Mrs.  M. 
are  about  200  yards  apart.  She  did  not  visit  any  of  the  infected  houses  in 
Irthlingborough,  nor  did  she,  so  far  as  can  be  ascertained,  come  in  contact 
with  any  of  the  patients. 
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iStary  No..   11 
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Ldminis- 

'^Rmi  Report   on   the   General   Sanitary    Circumstances  tal 
?ct;by  Administration  of  the  Rural  District  of  Slbafobd; 

by  Dr.  L.  W.  Darra  Mair. 

In  August,  1904,  the  Rural  District  Council  of  Sleafori 
petitioned  the  Local  Government  Board  to  disallow  an  Orda 
dated  8th  August,  1904,  which  had  been  made  by  the  Connlj 
Council  of  the  Parts  of  Kesteven  (Lincolnshire),  for  the  con- 
version of  a  portion  of  the  Sleaford  Rural  District — ^namely,  tke 
Parish  of  Heckington — into  an  Urban  District. 

In  due  course  a  public  inquiry  was  held  at  Heckin|[ton  \^ 
Major  J.  Stewart,  R.E.,  one  of  the  Board's  Engineering  Lb 
specters,  with  reference  to  the  above  i)etition.    ^    After  con- 
sideratioii  of  Major  Stewart's  report,  the  Board  informed  tk 
Kesteven  County  Council,  the  Sleaford  Rural  District  Coimcil« 
and  the  Heckington  Parish  Council  that  their  experience,  ex- 
tending as  it  had  done  over  many  years,  having  been  that  tke 
administration  of  small  areas  of  a  rural  character  by  urban 
district   councils   was   not  usually  satisfactory,    they  doubted 
whether  they  would  be  able  to  confirm  the^  Order  in  question, 
which  proposed  to  set  up   an   urban   district  consisting  of  a 
parish  having  an  area  of  5,302  acres  and  a  population  of  only 
1,604.       The  Board  added,  however,  that  since  the   evidence 
adduced  at  the  inquiry  had  pointed  in  some  degree  at  any  rate 
to  defective  sanitary  administration  on  the  part  of  the  Kural 
District  Council,  they  thought  it  desirable  before  coming  to  a 
final  decision  on  the  appeal  for  the  disallowance  of  the  Order 
that  there  should  be  an  inquiry  by  one  of  their  Medical  In- 
spectors into  the  sanitary  circumsrtance®  and  administration  of 
the  Rural  District. 

I  was  instructed  to  undertake  this  duty,  which  I  commenced 
on  April  13th,  and  continued  on  several  subsequent  occasiona. 
In  the  course  of  my  inspeation  I  visited  mo»t  of  the  villages 
included  in  ithe  district. 

General  Descriptiox. 

The  Sleaford  Rural  District  is  situated  in  the  southern  half 
of  Lincolnshire,  near  Lincoln  to  the  north,  Grantham  to  the 
south-west,  and  Boston  to  the  south-east. 

It  comprises  55  3)arishes,  the  total  area  of  which  is  129,302 
acres,  or  a  little  more  than  200  squai^o  miles,  while  the  total 
population  at  the  1901  census  was  17,063.  At  the  previous 
census  the  population  had  been  18,108.  These  55  parishes, 
together  with  those  of  Sleaford  and  Ruskingtoii — both  of  which 
are  Urban  Districts — form  the  Sleaford  Union. 

The  district  is  very  flat  and  low  except  about  its  western 
border,  where  it  forms  part  of  the  elevated  outcrop  of  Lincoln- 
shire Limestone,  which  is  known  locally  as  The  Cliff.       The 
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^eastem  portion  of  the  district  is  the  lowest,  and  is  largely  fen  app.  a^o.  ] 
land.  A  characteristic  feature  of  many  of  the  eastern  parishes 
is  that  they  are  very  long  and  narrow,  each  with  a  township 
or  village  at  its  western  end,  while  the  remainder,  stretching 
eastwards  for  as  much  as  four  or  live  miles  in  some  cases,  is 
sparsely  populated  fen  country. 

These  fens  drain  eventually  to  the  River  Witham.  This 
rirer  about  mid-way  in  its  course  from  Lincoln  to  Boston  forms 
the  boundary  of  the  district  for  about  six  miles.  The  only 
oilier  river  of  importance  is  the  River  Slea,  which  rising  to  the 
west  of  and  flowinff  through  the  town  of  Sleaford  ultimately 
empties  into  the  Witham.  There  are,  however,  many  other 
iitieams  and  becks^  nearly  all  of  which  flow  eastwards  either  to 
the  Slea  or  the  Witham ;  and  also  many  fen-drains. 

The  River  Slea  divides  east  of  the  town  of  Sleaford  into  two 
portions — ^that  to  the  south  being  known  as  the  Old  River,  and 
that  to  the  north  as  the  New  or  Navigation  River.  The  latter 
is  an  artificial  channel  which  was  constructed  many  years  ago 
for  purposes  of  navigation,  and  was  used  as  such  up  to  com- 
paratively recent  times  almost  as  far  as  Sleaford.  The  two 
rivers  unite  in  the  Rural  District  east  of  Haverholme  Priory, 
and  before  joining  the  River  W^itham,  the  Slea  flows  through 
tiie  village  of  South  Eyme. 

Geologically,  the  district  overlies  the  Lincolnshire  Limestone 
or  Oolite,  which  comes  to  the  surface,  as  I  have  already  men- 
tioned, near  the  western  border  of  the  district.  This  bed  of 
Oolite  extends  and  slopes  eastwards  throughout  and  beyond  the 
district,  and  is  covered  everywhere  except  at  the  western  out- 
crop by  various  formations,  the  principal  of  which  are  Oxford 
Clay,  Boulder  Clay,  Gravels,  and  Peat.  For  some  distance 
east  of  the  outcrop  the  Oolite  is  heavily  charged  with  water, 
and  has  been  largely  tapped  for  local  supplies ;  but  it  does  not 
yield  water  at  a  greater  distance  than  some  nine  or  ten  miles 
from  the  outcrop,  presumably  in  consequence  of  the  pressure  of 
the  overlaying  formations.  Many  of  the  villages  in  the  eastern 
portion  of  the  district  are  situated  on  circumscribed  patches  of 
fpravel  beds.  The  explanation  of  these  villages  being  so  located 
18,  no  doubt,  that  these  patches  of  gravel  overlie  clay  in  most 
cases  and  are  therefore  water-bearing.  Unfortunately,  how- 
ever, gravel  beds  so  circumstanced  are  very  prone  to  easy  con- 
tamination. 

The  district  is  fairly  well  served  by  railways.  The  Great 
Northern  line  from  Grantham  to  Boston  traverses  the  district 
from  west  to  east,  while  the  Great  Northern  and  Great  Eastern 
joint  railway  line  from  Spalding  to  Lincoln  traverses  it, 
roughly,  from  south  to  north;  and  there  is  also  a  Great 
Northern  line  in  the  south  from  Sleaford  to  Bourne.  All  these 
lines  join  at  Sleaford  town. 

There  are  366  miles  of  metalled  roads  in  the  district,  of  which 
nearly  61  miles  are  main  roads ;  and  there  are  23  miles  of  non- 
metalled  roads.  All  these  roads  are  repairable  by  the  Rural 
District  Council,  but  the  cost  of  repairing  the  main  roads  is 
repaid  by  the  Eesteven  County  Council. 


186 

A^aiL       Tiie  industry  of  the  district  is  almost  entirely  connected  wiftj 
uaitMT     agriculture. 

moftha  SaNITART  ClfiCUlCSTAKCES. 

ordBoral 

[2^^'*^  Housing. — The   housing  accommodation  stands   in  need  «( 

detailed  inspection.  The  most  notable  examples  of  bad  housM 
were  seen  perhaps  in  the  villages  of  Billinghay  and  Wilsfoii 
Moreover,  no  control  is  exercised  over  the  structural  conditkii 
of  new  houses,  except  that  the  present  Inspector  of  Nuisanm 
has  taken  steps  since  he  has  been  in  office  to  ensure  that  net 
dwellings  shall  be  erected  only  where  drinking  water  may  be 
obtained  within  a  reasonable  distance,  and  that  their  sanitaij 
appurtenances  shall  be  in  general  accord  with  the  requirement 
of  the  Board's  model  byelaws  for  new  buildings  in  rural  dii- 
tricts. 

I  saw  several  old  and  dilapidated  dwellings  in  various  parts 
of  the  district,  and  a  few  that  were  in  need  of  cleansing ;  whib 
very  man^  houses  which  were  in  need  of  eaves-spouting,  and  ol 
some  paving  of  the  ground  at  the  back,  were  to  be  ob^rved  in 
practically  all  parts  of  the  district.  Both  these  latter  defecti 
are  apt  to  be  overlooked  in  rural  districts,  but  they  are  veiy 
important  and  require  serious  attention  in  villages  as  well  as 
in  towns.  Want  of  eaves-spouting  leads  to  dampness  of  tlie 
foundations  of  a  house,  and  can  no  doubt  be  thus  responsible 
for  injury  to  the  health  of  the  inmates.  Injury  from  this 
cause  is  often,  however,  of  an  insidious  character,  and  is  there- 
fore not  so  prominently  kept  in  mind  as  are  some  other  sources 
of  injury.  In  the  case  of  old  houses,  in  which  a  damp-proof 
course  is  rare,  such  as  are  to  be  found  in  most  country  villages, 
the  danger  I  have  alluded  to  is  all  the  more  pressmg.  xfo 
house,  in  short,  except  perhaps  those  provided  with  the  best  of 
thatched  roofs,  ought  to  be  without  eaves-spouting  and  means 
for  conveying  rain  water  away  from  the  foimdations^  either  by 
discharging  it  into  a  rain  water  tub,  where  such  is  used,  or 
into  a  drain. 

The  paving  of  yards  in  the  neighbourhood  of  dwellings  is 
likewise  an  important  matter.  Not  onlv  is  it  difficult  or  im- 
possible for  the  inmates  of  a  house  to  become  accustomed  to 
habits  of  cleanliness — ^in  itself  a  matter  of  great  moment — 
when  the  ground  at  the  back  of  their  house,  where  much  of 
their  daily  work  has  necessarily  to  be  done,  is  in  a  state  of 
slush  and  mess  during  rainy  weather,  but  there  is  every  reason 
to  believe  that  this  condition  is  also  responsible  for  direct  i^'ury 
to  health,  and  especially  to  that  of  yoimg  children.  Wnen, 
too,  many  of  the  older  nouses  have  been  built,  as  is  tKe  case 
in  this  district,  so  that  the  ground  floor  is  below  the  level  of 
the  back  yard,  the  need  for  paving  is  sometimes  most  pressing 
in  order  to  prevent  rain  water  from  finding  its  way  into  the 
lower  rooms ;  and,  more  important  still,  when,  as  is  also  com- 
monly the  case  in  this  district,  a  surface  well  in  the  back  yard 
supplies  water  which  is  used  for  drinking,  pavingr  of  the  yard 
may  be  the  means  of  preventing  dangerous  surface  matters 
from  being  washed  more  or  less  directly  into  the  well.      I  saw 
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•  number  of  houses  in  this  district  which  had  been  provided  app.  a,  no.  ii 
rith  excellent  paving  at  the  back,  but  they  were  the  exception.   The  sanitary 
Nevertheless,  they  provide  the  model  of  what  can  and  should  SJidAtoSS? 
»  done,  and  it  may  be  hoped,  of  what  will  be  done,  throughout  tration  of  the 
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It  may  be  mentioned  that  in  many  districts  the  ^'  nuisance  " 
lections  of  the  Public  Health  Act,  1875,  have  been  found  effec- 
dve  in  securing  remedy  of  both  the  defects  which  I  have  just 
leBcribed. 

There  is  said  to  be  not  much  overcrowding  of  persons  in 
houses  in  this  district,  although  from  time  to  time  cases  occur 
vrliere  this  has  to  be  dealt  with.  As  bearing  on  this  subject, 
ihe  following  information,  obtained  from  the  last  census 
returns,  may  oe  recorded :  There  were  3,&65  inhabited  and  310 
uninhabitea  houses,  while  four  were  building  at  the  time  the 
census  was  taken.  The  total  number  of  tenements,  or  separate 
occupations,  was  3,973,  and  of  this  number  1,677,  or  42  per 
cent.,  were  tenements  of  less  than  five  rooms.  Of  these  small 
tenements  there  were  60,  or  3'5  per  cent.,  which  may  be  said 
to  have  been  overcrowded,  if  the  definition  adopted  by  the 
Begifitrar-General  that  more  than  two  x)ersons  per  room  means 
overcrowding,  be  taken  as  the  basis  of  calculation.  ,  The  analo- 

E)us  proportion  of  overcrowded  tenements  for  the  whole  of 
iifccomshire  was  3'8  per  cent.,   and  that  for  England   and 
Wales  was  11*9  per  cent. 

Sanitary  Conveniences. — ^Privies  and  refuse  middens  are  used 
almost  imiversally  throughout  the  district.  The  evils  usually 
attendant  on  such  structures  were  to  be  observed  in  eveiy 
village  I  visited.  Nuisance  and  need  of  cleansing  were  notice- 
able, and,  more  important  still,  defective  construction.  In  a 
few  cases  I  saw  closets  adjacent  to  living  rooms  or  places  where 
food  was  stored,  while  very  many  were  obviously  of  such  a 
character  that  soakage  of  liquid  from  them  into  the  ground 
could  take  place,  often  in  proximity  to  a  well  the  water  of 
which  was  used  for  drinking.  It  is  naturally  of  the  very 
greatest  importance  in  rural  districts,  such  as  this,  where  many 
of  the  villages  are  dependent  on  shallow  surface  wells  for 
drinking  water,  that,  if  such  things  as  privies  and  refuse 
middens  are  used  at  all  they  should  be  of  the  best  construction, 
so  as  to  prevent  any  contamination  of  the  ground  water,  or  as 
it  is  locally  called  the  *'  Soke."  It  is  because  it  is  so  difficult 
to  secure  perfect  construction  of  privies  that  it  is  safer  to  use, 
instead,  some  sort  of  pail  closet  in  villages  if  water-closets  are 
impracticable,  and  likewise  to  abolish  the  large  refuse  midden 
ana  te  provide  a  much  smaller  impervious  receptacle  the  con- 
tents of  which  must  needs  be  removed  frequently.  If,  how- 
ever, the  local  authority  refrain  from  gradually  introducing 
such  a  desirable  reform  in  this  district,  it  is  very  important 
that  they  should,  at  least,  discourage  the  erection  of  privies 
built  entirely  of  wood,  such  as  I  observed  quite  new  in  one  or 
two  places  in  the  district,  and  should  see  that  existing  structures 
are  made  safe  in  so  far  as  soakage  of  liquid  from  them  into  the 
ground  is  concerned. 


▲.No.  11 
laottarr 


'&-Z 


Ldminlt- 
m  of  the 
3rdBiii«I 
lot;  by 
[air. 


lire 
we 


Occupiers  are  held  entirely  responsible  for  the  emptpg 
cleansing  of  their  privies  and  ashpits.    The  usual  plan  is  rar 
occupier  to  make  an  arrangement  with  a  neighbouring  bxi 
but  often  the  contents  of  these  receptacles  are  usm  it 
garden  belonging  to  the  house.     It  is  desirable  that  the  Bui 
District  Council  should,  under  the  Public  Health  Act,  1!^ 
become  responsible  for  the  cleansing  of  privies  and  aAA 
especially  in  larger  villages  where,  water  supplies  being  endur 
gered,  action  in  this  sense  is  urgently  needed. 

Drainage, — Most  of  the  houses  in  the  villages  in  this  UMA 
are  said  to  be  provided  with  some  sort  of  drainage  for  takai 
away  slop  water.     In  some  cases  drains  discharge  to  cesspoob; 
in  many  cases  they  dischar^  to  streams,  ditches,  or  fen  diuBi; 
but  the  majority  of  houses  in  the  villages  are  drained  to  aevoi 
In  a  few  cases  houses  in  villages  are  not  provided  with  dnitt 
at  all ;  slops  are  then  thrown  upon  the  garden,  or  into  a  vA 
side  channel  or  ditch.       Where  house  aiains  do  exist,  or  i« 
believed  to  exist,  very  little  indeed  is  known  of  their  course  and 
character,  and  it  was  very  rare  to  see  any  provision  for  their 
ventilation.       Inlets  of  drains,  that  is  yard  gullies  or  sinks  as 
they  are  called  locally,  were  some  of  them  defective,  and  it  ii»j 
be  that  if  my  inspection  had  not  taken  place  during  a  period 
of  prolonged  dry  weather  defects   in  this  sense   would  have 
appeared  more  numerous. 

The  sewers  which  have  been  provided  in  many  of  the  villages 
are  either  road  drains  constructed  of  agricultural  pipes,  or 
sewers  which  have  been  constructed  of  glazed  earthenware  pipes 
purposely  to  receive  sewage.  With  only  three  exceptions,  the 
contents  of  these  sewers  are  allowed  to  discharge  direct  into  the 
nearest  available  ditch,  stream,  or  beck.  And  of  the  three 
exceptions,  serious  attempt  is  made  in  only  one  of  them  to  carry 
out  systematically  any  **  treatment  "  of  the  sewage.  The  three 
exceptions  in  question  are  at  Ancaster,  Wilsford,  and  Wel- 
bourn ;  but  at  each  of  the  two  former  places  all  that  Kas  been 
done  has  been  to  enclose  a  small  area  of  ground  upon  whicli 
the  sewage  distributes  itself.  At  Welboum,  however,  the  Dis- 
trict Councril  possess  some  two  acres  of  land,  part  of  which  has 
been  laid  out  by  the  present  Inspector  of  Nuisances  for  the  land 
treatment  of  the  sewage  on  the  ridge  and  furrow  principle. 
In  this  case  no  sewage  can  reach  the  adjacent  stream  untu  it 
has  passed  through  the  soil. 

In  many  of  the  villages  where  the  sewage  is  allowed  to  pass 
untreated  into  streams,  the  result  is  eminently  unsatisfactory. 
In  some  cases,  the  water  of  the  stream  into  which  sewage  is 
so  allowed  to  discharge  is  used  for  drinking  purposes  by  the 
inhabitants  of  the  same  village ;  in  other  cases  the  water  is  so 
used  by  the  inhabitants  of  a  village  or  villages  lower  down  in 
the  course  of  the  stream  or  beck.  One  of  the  worst  instances  of 
the  former  state  of  affairs  is  the  village^  of  Billinsrhay,  a  place 
of  some  1,200  inhabitants.  Here,  practically  all  the  sewase  of 
the  place  discharges  by  means  of  two  outfalls  into  the  Billing- 
hay  Skirth ;  and  below  these  outfalls,  and  between  them,  as 
well  as  above  them,  are  to  be  seen  many  dipping  places  which 
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hnvp  l)Pen  proTidod  io  facilitalo  tlic  obtniiiing  of  water  Iiy  ^" 
iuhabitants  from  the  strenm.  This  sti-eain,  which  passes  TheSamtuy 
throughthe  south-western  end  of  the  village,  with  houses  on  a^°^^S^ 
either  side  of  it,  also  receives  sGwace  matter  by  more  or  less  r^^^b^i 
circaitOMs  routes,  from  the  villages  of  Scopwick,  Walcot,  Digby,  niamct;' 
Doirington,  and  North  Kyme.  It  eventually  discharges  into  "'■"*"■ 
the  Biver  Witham. 

In  the  village  of  Scopwick.  a  beck,  which  takes  its  name  from 
that  of  the  Tillage,  rises  from  springs  discharging  from  the 
Oolite,  and  almost  immediately  after  its  origin  is  polluted  by 
sewage  from  a  number  of  houses;  water  is  taken  from  it  for 
drinking,  mostly  it  is  true  from  a  creek  above  any  source  of 
obvious  pollution,  but  many  people  obtain  it  lower  down  at 
places  more  accessible  to  their  houses.  At  South  Kyme  again 
several  of  the  inhabitants  obtain  thpir  drinking  water  from  the 
River  Slea  between  two  points  whore  the  sewage  of  the  village 
is  discharged  into  it.  This  river,  moieover,  receives  sewage 
from  other  places  higher  up,  notably  from  Ruskington  Urban 
District,  ana  also  from  the  villages  of  Leasingham,  Ewerby, 
and  Anwick,  while  the  effluent  of  the  sewage  farm  and  the 
storm  overflow  from  the  wwers  of  Slenford  town  also  discharge 
into  it.  This  river  also  eventually  discharges  into  the  River 
Witham. 

It  consequently  follows  that  this  latter  river  is  polluted  more 
or  less  by  sewage  derive<l  from  all  the  places  named,  and  ill 
addition  it  must  also  receive  some  sewage  frnm  Martin  and 
Timberland,  two  villages  in  the  north-east  of  the  district. 
Moreover,  the  villages  of  Hockingtou,  Great  Hale,  Little  Hale, 
Swaton,  Helpriogham  Scredington,  and  possibly  others  in  the 
south-eastern  portion  of  the  district,  discharge  their  sewage 
into  streams  which  find  their  way  into  the  south  Fortv-foot  fen 
drain,  which  ultimately  empties  into  the  Biver  Witham  at 
Boston. 

Many  of  the  sewers  in  the  villages,  besides  being  defective  in 
construction,  are  deficient  in  gradient.  I  had  the  opportunity 
of  seeing  the  interior  of  some  sewers,  and  many  of  tnem  were 
observed  either  to  be  partially  filled  with  deposit,  or  to  be  so 
flat  that  the  flow  of  sewage  along  them  was  very  slow  indeed. 
As  result,  nuisance  is  complainetl  of  in  many  villages  in  the 
neighbourhood  of  ventilation  oppnings  on  sewers.  Something 
has  been  done,  and  especially  within  the  last  year  or  two,  to 
minimise  the  effects  of  this  defect  by  the  systematic  flushing 
of  the  sewers  with  water,  either  by  hand  power  or  by  the  pro- 
vision of  automatic  flushing  apparatus.  This  is  useful  work, 
and  might  well  be  extended  considerably. 

In  some  of  the  villages  a  subsidence  tank  or  a  "  filter  "  has 
been  provided  near  the  outfall  of  the  sewer,  and  an  impression 
seems  to  prevail  that  such  receptacles  actually  purify  the  sewage 
which  passes  through  them.  Such  an  impression,  however,  ib 
not  justified.  Little  purification  is  as  matter  of  fact  effected 
by  such  means,  as  indeed  is  obvious  to  anybody  observing,  for 
example,  the  outfalls  of  the  villages  of  Heckington  and  Billing* 
hay,  or  of  the  Tlrbnn  District  of  Buskington.     The  "filters" 
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chambers  provided  with  a  tray  supporting  some  sand  or  other 
filtering  material,  and  so  arranged  that  tne  sewage  must  flow 
upwards  through  it.  Such  an  appliance  can  only  act  by  inter- 
cepting the  coarser  solid  particles,  just  as  to  a  less  extent  a 
subsidence  tank  does ;  and  though  such  means  of  interception 
might  be  a  most  usefiil  adjunct  to  a  system  of  filtration  through 
land  or  properly  aerated  artificial  filters,  it  is  of  practically  no 
use  as  a  means  of  purification  when  the  effluent  immediately 
discharges  into  a  stream  or  ditch. 

But  it  seems  to  me  that  it  is  not  impossible  that  something 
mi^ht  be  done  in  the  direction  of  reducing  the  wholesale  pol- 
lution of  streams  that  is  now  going  on  if  the  Bural  District 
Council  would  give  the  subject  careful  consideration  in  con- 
sultation with  an  expert  in  such  problems. 

Water  Supply, — In  a  district  where  most  if  not  all  the 
streams  are  more  or  less  polluted  with  sewage,  and  where  the 
ground  in  the  neighbourhood  of  houses  is  liable  to  soakage  of 
excremental  and  other  refuse  matters,  it  is  clear  that  the  drink- 
ing water  supply  of  the  inhabitants  should  be  made  secure 
against  contamination.  It  is  obviously  dangerous  to  obtain 
water  from  such  polluted  streams  or  from  un^rground  sources 
liable  to  such  soakage.  I  have  shown  to  what  an  extent  the 
streams  of  this  district  are  polluted  with  sewage,  and  also  how 
the  ground  near  houses  is  liable  to  soakage  from  privies,  ash- 
pits, unpaved  yards,  defective  drains,  and  defective  sewers. 
But  I  have  to  repoi-t  that  many  of  the  inhabitants  are  obliged 
to  consume  water  which  is  far  from  being  beyond  suspicion. 

Some  of  the  villages  undoubtedly  possess  excellent  water  sup- 
plies, obtained  by  means  of  deep  bores  into  the  Oolite.  Such 
are  Digby,  Great  Hale,  Leasingham,  Osboumby,  Scredington, 
Aswarby,  and  Swaton.  There  are  also  bores  at  Heckington 
and  North  Rauceby,  but  the  water  yielded  at  the  former  is  not 
above  suspicion.  Other  villages  which  are  not  dependent  for 
water  upon  streams  or  private  surface  wells  are  ficadenham, 
Ancaster,  Wellingore,  South  Rauceby,  and  Aunsby.  The  last 
two,  however,  are  supplied  each  from  a  public  surface  well; 
the  others  are  supplied  from  springs  which  are  impounded  and 
thence  distributed  either  by  gravitation,  as  at  Leadenham,  or 
by  pumping  as  at  Ancaster  and  Wellingore.  Three  villages — 
namely.  An  wick,  Evedon,  and  Ewerby — are  supplied  with  water 
<pumped  from  the  New  River  Slea,  that  for  Anwick  and  Ewerby 
being  filtered  before  distribution,  while  that  for  Evedon  is 
not  filtered.  The  source  of  the  supply  for  Anwick  and  Ewerby 
is  taken  from  the  river  a  short  distance  above  the  spot  where 
a  stream  polluted  by  sewage  from  Ruskingfon  and  Leasingham 
discharges  into  it,  and  above  other  sources  of  pollution.  The 
supply  for  Evedon  is  taken  still  higher  up.  This  New  River 
is  believed  not  to  be  seriously  polluted  between  these  intakes 
and  its  source  above  Sleaford,  but  it  no  doubt  receives  pollution 
from  isolated  houses,  and  also  while  it  traverses  Sleaford  town, 
so  that  it  is  necessary  that  its  water  should  be  efficiently 
filtered  before  distribution.  The  filtration  adopted  at  Anwick 
find  Ewerby  is  by  means  of  sand  and  polarite  placed  in  a  tank 
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in  an  enclosed  building,  and  it  appears  lo  go  on  continuously,  afp-  *■  Mo.  ii. 
without  any  intervals  for  thorough  aeration  of  the  hltering  The  Saoitarr 
mediujn.  It  is  probable  under  tlese  circumstances  that  the  SidAdSSi^ 
fillration  may  not  always  be  very  efficient.  ^TVit™! 

All  the  other  villages  in  the  district  are  dependent  for  Dr'^^Jr'.*"  '■ 
drinking  water  upon  private  surface  wells  or  upon  streams. 
As  regards  the  latter,  ih©  village  of  BilUnghay  is  perhaps  iu 
worst  case,  as  I  have  already  mentioned  when  discussing  cfrain- 
age;  and  South  Kyme  I  have  also  mentioned.  At  Wilsford  a 
large  number  of  the  inhabitants  obtain  their  drinking  water 
from  a  beck  which  while  traversing  the  village  no  doubt  re- 
ceives pollution  from  the  back-yards  of  many  of  the  houses 
there,  and  which  also  receives  the  sewage  of  part  of  the  village 
of  Ancaster  higher  up  the  stream. 

Likewise,  on  the  right  bank  of  the  Kiver  Witham,  for  the 
whole  of  the  distance  that  it  forms  the  boundary  of  the  dis- 
trict, there  are  a  large  number  of  houses — 100  or  more— the 
inhabitants  of  which  use  water  obtained  from  this  river  for 
drinking.  The  Witham  receives  its  shiare  of  pollution  from 
this  district  below  the  region  of  these  houses,  except  that 
derived  from  Martin  and  Timberiand,  but  it  is  notorious  that  it 
is  seriously  polluted  before  it  reaches  the  district.  The  position 
of  the  people  dependent  for  wat«r  on  this  river  became  specially 
serious  during  the  recent  epidemic  of  enteric  fever  at  Lincoln, 
since  the  effluent  of  the  sewage  works  of  that  city  finds  its  way 
ultimately  into  it,  and  the  Sleaford  Rural  District  Council  very 
properly  urged  these  people  by  means  of  notices  to  boil  water 
obtained  from  the  river. 

If  the  villages  which  I  have  named  as  supplied  with  water 
derived,  either  from  deep  bores  into  the  Oolite,  or  from  im- 
pounded Bprings,  l>e  regarded  as  having  safe  water,  it  would 
R|ipear  that  not  one-third  of  the  total  population  of  this  dis- 
trict is  so  supplied.  The  census  population  of  the  parishes 
comprising  the  villages  in  question  was  5,:122,  which  is  only 
31  per  cent,  of  the  population  of  the  district.  If  the  parishes 
of  South  Hauseby,  Aunsby,  Anwick,  and  Ewerbv  be  regarded 
.  as  safely  supplied,  a  matter  of  serious  doubt,  tlie  proportion 
becomes  about  38  per  cent.  But  it  must  not  be  supposed  that 
when  a  village  is  supplied  with  good  water,  it  is  available  for 
all  the  inhabitants  of  the  parish,  or  even  for  all  the  inhabitants 
of  the  village.  Indeed,  in  only  one  case,  that  of  Oreat  Hale,  is 
the  water  available  for  the  bulk  of  the  population  of  the  parish, 
jnaios  having  been  laid  from  this  village,  near  which  the  source 
of  sup^y  is,  to  the  eastern  extremity  of  the  parish,  known  aa 
Great  TIale  Fen.  At  Leasingham,  Scredingtou,  Osbnurnby, 
Swaton,  Heckington.Leadenham,  South  Raucehy,  Anwick,  and 
Ewerby,  the  water  supplied  is  available  for  all,  or  nearly  all,  of 
the  village  inhabitants,  but  not  for  those  of  the  parts  of  the 
parishe»i  be.yond  the  confines  of  the  villages.  But  at  Digby, 
North  Rauceby,  Ancaster,  Wellingore,  Aunsby  and  Aswarby 
the  water  supplied  is  available  for  a  portion  only  of  even  the 
village  inhabitants.  At  Digby,  for  example,  where  a  bore  was 
sank  five  years  ago  and  a  plentiful  supply  of  excellent  water 
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was  found,  I  found  that  many  people — ^in  fact  practicall}'  all  iu 
the  village  except  those  living  nearest  to  the  bore — were  using 
water  from  private  wells  on  their  own  or  on  neighbouring 
premises.  It  is  only  quite  recently  that  steps  have  been  taken 
to  lay  distributing  mains  throughout  the  village ;  indeed,  the 
work  was  not  commenced  until  snortly  after  my  inquiry  closed. 

Some  of  the  above  water  supplies  have  been  provided,  not 
by  the  local  authority,  but  by  owners  of  property.  Such  are 
the  supplies  which  exist  at  Aswarby,  Evedon,  Wellingore,  North 
Rauceby,  South  Rauoeby,  and  that  part  of  the  village  of  An- 
caster  which  is  in  this  district.  None  of  these  supplies  are 
available  for  all  the  inhabitants  of  the  villages  named. 

Having  regard  to  all  these  circumstances,  it  is  probably  the 
fact  that  not  more  than  30  per  cent,  of  the  population  are  sup- 
plied with  safe  drinking  water.  But  if  the  Rural  District 
Council  had  been  guided  by  and  had  taken  action  on  the 
advice  of  their  officers,  it  is  probable  that  nearly  80  per  cent, 
of  the  population  woyld  have  been  so  supplied  at  the  present 
time. 

For  instance,  the  need  for  a  good  water  supply  for  Billinghay 
has  been  notorious  for  many  years.  As  long  ago  as  1893,  Mr. 
Jesse  Clare,  the  then  Surveyor  and  Inspector  of  Nuisances,  pre- 
pared several  alternative  combined  schemes  for  supplying  water 
to  this  village  and  also  to  the  neighbouring  villages  of  Walcott, 
Thorpe  Tilney,  Timberland,  and  Martin.  But  the  local 
authority,  in  accordance  with  their  usual  practice,  referred 
these  scliemes  to  the  parish  authorities,  ana  eventually  they 
came  to  nothing,  mainly  owing  to  disagreement  among  the 
parishes  concerned  as  to  the  exact  method  of  sharing  the 
expenses. 

This  practice  of  referring  matters  for  which  the  Rural  Dis- 
trict Council  is  responsible  to  the  Parish  Councils  or  meetings, 
forms  one  of  the  most  conspicuous  features  of  the  sanitary 
history  of  this  district,  and  it  has  had  most  baneful  effects  as 
regards  water  supply.  The  Rural  District  Council,  and  the 
rural  sanitary  authority  before  them,  have,  in  fact,  behaved  as 
if  their  responsibility  rested  primarily  with  the  Parish  Council. 
I  had  some  conversation  with  the  Chairman  of  the  Rural  Dis- 
trict Council  on  this  matter,  and  in  reply  to  an  inquiry  why  a 
certain  village  had  no  water  supply  like  the  villages  on  either 
side  of  it,  he  said  he  supposed  that  the  reason  was  that  the 
village  had  not  asked  for  it ;  and  on  inquiring  what  would 
lead  a  village  to  ask  for  it,  ho  informed  me  that,  practically, 
it  would  be  either  scarcity  of  the  existing  supply  or  an  out- 
break of  enteric  fever. 

I  have  no  doubt  that  this  accurately  represents  the  mental 
attitude  of  the  Rural  District  Council  towards  the  question  of 
water  supply.  I  have  before  me  several  extracts  from  minute 
books  of  the  Council,  which  show  that  this  has  been  so  for 
many  years.  For  example,  in  1890  before  Heckington  had  a 
supply  of  water  a  sharp  outbreak  of  enteric  fever  occurred 
there,  which  led  to  the  analysis  of  various  well  waters,  and  the 
Medical  Officer  of  Health  aavised  the  rural  sanitary  authority 
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that  the  fever  was  caused  by  the  consumption  of  polluted  well  app.  a. wa 
water;    the  vural  sanitary  authority  thereupon  resolved  that  ThaBmitMr 
the  Clerk  "  write  the  parish  authorities  informing  them  that  J^Jf  AdrnTo™ 
unless  the  Vestry  devise  some  scheme  for  a  purer  and  better 

supply  of  water  to  the  inhabitants  of  Heckington,  this  Authority 

will  be  compelled  to  take  immediate  action  in  the  interests  of  Df-^^^f' 
the  Public  Health."  Later  on,  no  reply  to  this  communica- 
tion having  been  received,  the  authority  resolved  that  the  Clerk 
be  instructed  to  write  the  parish  authorities  informing  them 
"...  that  unless  they  immediately  formulate  some  prac- 
tical scheme  ....  the  Authority  will,  without  further 
notice,  take  immediate  steps  to  commence  a  scheme  of  their 
own."  The  reply  to  this  was  that  the  Vestry  had  decided  "to 
call  in  Mr.  MuUius  (a  water  diviner)  to  make  tests  for  the  best 
places  in  which  to  find  water."  Trial  borings  were  made  on 
sites  selected  by  Mr.  Mullins,  but  without  success. 

Again,  in  December,  1902,  in  regard  to  the  parish  of  Billing- 
hay,  it  is  recorded  on  the  minutes  that  "  no  regly  having  been 
received  from  the  Billinghay  Parish  Council  askmg  them  to  take 
immediate  steps  to  formulate  a  scheme  for  the  water  supply  of 
Billinghav,  it  was  resolved  that  the  Clerk  write  Messrs.  Palmer 
and  South  (the  representatives  of  Uillinghay)  to  attend  the 
next  meeting  of  the  District  Council,  as  it  is  the  Council's  in- 
tention to  carry  out  a  water  scheme  for  Billinghay."  In  April, 
190'i,  however,  there  is  the  following  minute :—"  Resolved  that 
the  Clerk  write  to  the  Billinghay  Parish  Council  requesting 
them  to  take  immediate  steps  to  formulate  a  scheme  to  supply 
the  village  with  water."  Later  on,  it  was  reported  that  the 
Parish  Council  were  in  communication  with  a  water  diviner, 
and  were  actually  negotiating  with  the  Ruskington  Urban  Dis- 
trict C-ouncil  as  to  terms  on  which  that  body  would  supply  the 
village  with  water. 

I  could  quote  instances  of  similar  proceedings  in  other 
parishes,  but  I  will  mention  only  one  other.  In  1896,  the 
Surveyor  reported  that  a  public  pump  at  Little  Hale  had 
become  seriously  polluted  with  sewage,  that  both  Great  Hale 
and  Little  Hale  were  in  great  need  of  a  proper  water  supply, 
and  he  suggested  two  alternative  schemes.  This  report  was 
referred  to  the  two  Parish  Councils.  Opposition  came  from 
both.  In  March,  1897,  it  is  recorded  on  the  minutes  of  the 
Sanitary  Authority  that  the  Great  Hale  Parish  Council  had 
reported  that  they  had  not  felt  justified  in  adopting  either 
scheme,  and  had  therefore  convened  a  Parish  meeting,  which 
had  unanimously  resolved,  "That  a  cistern  be  built  to  contain 
the  water  running  from  the  Parish  Church  (subject  to  the  ap- 
proval of  the  Vicar  and  Churchwardens),  and  the  ratepayers 
consider  that  would  be  sufficient  to  supply  the  village." 

So  the  schemes  for  supplying  both  parishes  fell  through; 
and,  although  in  1898  a  boring  was  made  which  provided  Great 
Hale  with  a  plentiful  supply  of  excellent  water,  nothing  has 
yet  been  done  to  supply  Little  Hale,  which  is  less  than  a 
mile  distant. 

This  leads  me  to  point  out  another  striking  feature  of  thii 

district,   which  is  that  although  a  given  village  may  have  a 
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A^o.iL  good  supply  of  water,  yet  neighbouring  villages,  distant  onlyi 
Sanitary  mile  01  two  miles,  may  be  without  proper  supply.  For  instance, 
in  the  south-eastern  portion  of  the  district  there  are  five  vilkgtt 
distributed  about  a  mile  apart  from  one  another  on  one  roM, 
namely,  Heekington,  Great  Hale,  Little  Hale,  HelpringhaiB, 
and  Swaton.  ureat  Hale  and  Swaton  have  each  a  plentifd 
supply,  and  yet  Little  Hale  and  Helpringham,  which  lie  ht- 
tween  them,  have  none  but  surface  wells,  while  Heckingtcn 
has  an  unsatisfactory  supply.  Again,  in  the  north-westen 
portion  of  the  district,  Welboum  has  no  public  water  supply, 
although  Leadenham  and  Wellin^ore  to  the  south  and  noitL, 
respectively,  have.  So,  too,  Dorrington  is  without  a  supply, 
although  Digby  to  the  north,  and  Buskington  Urban  District 
to  the  south,  have  each  a  plentiful  supply. 

This  anomalous  state  of  affairs  is  no  doubt  another  outcome 
of  the  procedure  adopted  by  the  District  Council  in  not  takioff 
upon  themselves  the  responsibilitv  which  has  been  imposed 
upon  them  in  common  with  all  Kural  District  Councils  \fj 
Parliament,  for  it  has  directly  encouraged  each  parish  to  take 
a  purely  parochial  view  of  the  water  question.  And  this  has 
been  done  in  spite  of  the  i^peated  advice  of  their  own  officen 
and  of  others  to  adopt  comprehensive  schemes  of  water  supply 
so  as  to  meet  the  necessities  of  croups  of  villages.  I  have 
already  referred  to  an  old  report  oy  Mr.  Clare,  advising  that 
a  large  group  of  villages  in  the  north-east  of  the  district, 
namely,  Billinghay,  Walcot,  Thorpe  Tilney,  Timberland  and 
Martin,  should  be  supplied  by  means  of  a  combined  scheme; 
and  it  has  even  been  suggested  that  this  scheme  might  be 
extended  so  as  to  include  Scopwick,  Kirkby  Green,  ana  Dor- 
rington, for  it  is  believed  that  there  is  more  than  enough  water 
at  Digby  for  the  requirements  of  all  these  places.  So  again, 
before  Heckington  had  a  water  supply,  advice  was  given  by  the 
same  officer  to  adopt  a  combined  scheme  for  the  supply  of 
Heckington,  Great  Hale,  Little  Hale,  and  Helpringham.  Like- 
wise the  late  Earl  of  Winchelsea  and  Nottingham  pressed  upon 
the  then  sanitary  authority  the  desirability  of  supplying 
Anwick,  Ewerby,  Howell,  Asgarby,  Kirkby-la-Thorpe,  Hedt- 
ington,  Great  Hale,  Little  Hale,  and  Helprmgham  by  a  com- 
bined scheme. 

But  all  such  opportunities  were  allowed  to  pass,  and  even 
now,  when  the  need  for  a  supply  at  Billinghay  is  still  urgent, 
the  Rural  District  Council  are  again  allowing  the  Parish 
Council  to  formulate  schemes  and  to  carry  out  works  of  an 

experimental  nature. 

Within  the  last  few  years,  a  side  issue  has  arisen  which  the 
Rural  District  Council  have  allowed  to  complicate  an  already 
difficult  question,  and  which  indeed  has  led  them  to  pass 
resolutions  the  practical  purport  of  which  is  a  refusal  to  take 
any  further  steps  to  carry  out  their  statutory  duty  in  providing 
their  district  with  wholesome  water.  It  is  well  known  that 
the  Local  Government  Board,  though  willing,  where  a  water 
supply  has  been  provided  for  a  pai*t  of  a  rural  district,  to  allow 
the  preliminary   expenses  incidental  to  the  obtaining  of  such 
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supply  to  be  chargeable  only  to  the  parish  or  parishes  benefited,  The  sanitary 
are  not  prepared  to  allow  the  expenses  of  experimental  works  ^nd  AdmtnS 
which  do  not  result  in  the  provision  of  a  supply  to  become  so  trationofthc 
chargeable  except  under  special  circumstances.*^     The  reasons  SSrict^^y" 
for  this  attitude  are  fairly  obvious.       In  the  first  place,  the  Dr.Mair'. 
Public  Health  Act  enacts  (Sec.  229)  that  **  special  expenses  shall 
be     .     .     .     the  providing  a  supply  of  water  to  any  contribu- 
tory place  and  maintaining  any  necessary  works  for  that  pur- 
pose";   and,   clearly,  these   words  do  not  meet   the  case   of 
experimental  works  which  do  not,  as  a  matter  of  fact,  provide 
a  supply  of  water.     But  cases  of  this  description  are  covered  by 
a  subsequent  provision  in  the  same  section,  which  enables  the 
Board  to  determine   that  **  other   expenses   incurred   or  pay- 
able    .     .     .     in  or  in  respect  of  any  contributory  place  within 
the  district "  shall  be  special  expenses.       This  provision  gives 
the  Board  a  wide  discretion,  but  there  are  obvious  objections  to 
an  exercise  of  the  power  to  declare  expenses  sx>ecial  in  any 

S'ven  case  at  a  stage  at  which  it  is  impossible  to  say  whether 
e  proposed  expenditure  will  be  properly  and  economically 
incurred  in  the  interest  of  the  particular  contributory  place. 
A  contrary  attitude,  indeed,  would  tend  to  encourage  Kural 
€!oancils  to  take  a  narrow  and  parochial  view  of  the  necessities 
of  their  districts,  and,  moreover,  to  embark  carelessly  on 
schemes  without  proper  advice  and  consideration. 

This  is,  indeed,  precisely  what  has  happened  in  this  district. 
The  parish  of  Martin,  which  was  one  of  those  included  in  the 
comprehensive  scheme  I  have  already  alluded  to,  desired  later 
on  to  employ  a  water  diviner  to  find  a  water  supply  for  the 
parish,  and  the  Bural  District  Council  assenting^  a  bore  was 
sunk  on  his  advice,  although  their  Surveyor  advised  them  that 
water  was  not  likely  to  be  found.  The  bore  was  sunk  to  a  depth 
of  over  405  feet  through  the  Lincolnshire  Oolite  to  the  clay 
beneath,  but  no  water  was  found.  In  this  case  the  expenses 
became  a  special  expense  on  the  parish  without  the  knowledge 
of  the  Local  Government  Board. 

In  1901-2  a  similar  occurrence  took  place  at  Billinghay.  A 
diviner  was  consulted  by  the  Parish  Council,  a  boring  was 
made  of  over  415  feet  through  the  Oolite,  and  no  water  was 
found.  But  in  this  case,  the  question  of  the  expense  was 
referred  to  the  Board  after  the  audit  of  the  accounts,  and  the 
Board  in  due  course  declined  to  order  it  to  be  **  special."  Con- 
sequently, it  had  to  be  met  from  the  general  funds  of  the  whole 
district.  The  Rural  District  Council  have  protested  against 
this  decision,  but  the  Board  have  seen  no  reason  to  depart  from 
it,  and,  ultimately,  the  Rural  District  Council  resolved,  in 
February  last,  that  **  this  Council  .  .  .  respectfully  repre- 
sent to  the  Local  Government  Board  that  they  cannot  undertake 
any  works  in  connection  with  water  supplies  unless  they  have 
an  undertaking  from  the  Board  that  the  costs  incidental  to  the 
whole  works  of  water  supply  be  borne  by  the  parish  concerned." 

In  the  meantime  the  parish  of  Billinghay  had  urged  upon 
the  Rural  District  Council  the  necessity  oi  again  boring  for 
water — in  a  more  promising  locality  now — while  some  of  the 
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inhabitants  of  the  parish  of  Wilsford  had  commenced  to  press 
the  Rural  District  Coimcil  to  provide  a  supply  of  water  for 
their  parish.  But  the  parishes  were  informed  that  unless  the 
expenses  of  the  experimental  works  were  ffuaranteed  by  the 
residents,  the  Rural  District  Council  would  take  no  steps  in 
the  matter.  In  the  case  of  Billinghay,  I  understand  that  this 
guarantee  has  been  forthcominff,  so  that  in  the  event  of  failtire 
to  find  water  no  expense  will  fall  on  the  district  as  a  whole; 
and,  as  result,  the  Rural  District  Council  have  decided  to  bore 
on  a  site  which  has  been  chosen  by  the  Parish  Council.  The 
Wilsford  scheme,  however,  is  still  in  abeyance.* 

It  undoubtedly  is  part  of  the  responsibility  of  the  Rural 
District  Council  to  see  that  their  district  is  provided  with 
reasonably  safe  water  for  drinking  purooses;  and  obviously 
the  proper  way  of  meeting  this  responsibility  is  not  by  seeking 
to  put  it  upon  other  shoulders  or  by  waiting  for  an  outbreak  of 
disease  to  prove  the  necessity  of  a  given  village  or  parish.  It 
is  clear  that  the  proper  mode  of  dealing  with  this  question  is 
to  ascertain  first  what  places  are  not  provided  with  safe  drink- 
ing water;  secondly,  to  adopt  some  scheme  or  schemes  to 
provide  them  with  safe  water ;  and  thirdly,  to  carry  out  such 
schemes,  even  if  persons  resident  in  the  places  to  be  so  pro- 
vided are  opposed  to  them  for  one  or  another  reason,  or  for  no 
reason  at  all  save  that  of  dislike  to  change.  To  enable  the  Rural 
District  Council  to  do  these  things,  it  is  likewise  clear  that  they 
must  have  proper  advice ;  and  it  is  to  be  hoped  that  they  will 
seek  it  without  further  loss  of  time  as  regards  the  requirements 
of  the  whole  of  their  district  in  respect  of  drinking  water. 


Sa!nitaky  Administration. 

The  Sleaford  Rural  District  Council  consists  of  57  members, 
who  meet  every  month  for  the  transaction  of  business  at  the 
Sleaford  Union  Workhouse  immediately  after  the  conclusion 
of  the  meeting  of  the  Slenf ord  TJnion  Board  of  Guardians.  The 
only  Standing  Committee  is  known  as  the  Highways  and 
Finance  Committee,  which  is  composed  of  16  members,  who 
meet  once  a  quarter.  Their  duties  seem  to  be  to  consider 
quarterly  expenditure  and  to  recommend  whaf  material  for 
repair  of  highways  should  be  obtained,  and  so  forth ;  but  they 
are  said  also  to  consider  and  make  recommendations  upon  any 
question  which  may  be  referred  to  them  by  the  Council.  In- 
spection of  the  minute  books  of  the  Council,  however,  shows 
tnat  special  references  have  been  of  rare  occurrence. 

The  rateable  value  of  the  district  is  £147,725,  and  the  rate 
for  general  purposes  varies  from  Is.  2d,  to  1^.  3^.  per  annum. 
The  amount  of  loans  outstanding,  in  March  last,  was  £8,687. 

There  are  no  byelaws  in  force  in  the  district.  Likewise  none 
of  the  adoptive  Acts  dealing  with  public  health  matters  are  in 
force. 


*  While  bis  report  is  ia  the  press,  I  learn  that  it  has  been  decided  to  commence  borinc 
at  Wilsford.  .  • 
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•  The  Council  have,   in  regard  of  Heckintfton,  from  time  to  ^^^-  a^no: 
time  delegated  all  their  powers  whith  c^in  he  delemtted  under  TheSanitory 
the  Public  Health  Act.  1875,  exccptinR  those  relating  to  high-  ^i^^Ad^ni'^ 
vays,   to   the  Parochial  Committee.     These  powt'ra   were   first  IJ"*'.""?!,'''" 
thua    delegated   by    their    predecessors,    the    Rural    Sanitary  oisirtoci^ 
Authority,  in  1892;   and  the  delegation  was  repeated  year  by  D'-m*''- 
year  until  1902;   but  since  then  no  resolution  authorising  the 
delegation  has  been  passed.  About  this  time  Heckington  had 
takeu  steps  with  a  view  to  hecoming  an  urban  district,  and  in 
the  absence  of  a  specific  application  from  Heckington  for  re- 
newed delegation  of  powers  the  Rural  District  Council  did  not 
fiass  the  usual  resolution.     But  it  is  contended  that  such  reso- 
ution  was   not  necessary,   since   no   limit   of  time   had   been 
imposed   in  previous  resolutions  making  the  delegation ;   and 
the  parties  most  concerned  seem  to  be  uncertain  whether  the 
Parochial  Committee  legally  exists  or  not.       But,  practically, 
this  committee  has  ceased  to  exist  for  ii  long  time.     When  it 
was  first  formed,  repoi-ts  of  its  proceedings  with  recommenda- 
tions were  sent  to  the  Rural  District  Council,  but  gradually 
these  communications  were  allowed   to  lapse,  and   no  reports 
have  been  presented  for  many  years.     Meanwhile  the  Parish 
Council  have  continued  to  receive  and  discuss  complaints  relat- 
ing mainly  to  highways,   but   concerning   also  water  supply, 
eewers,  and  nuisances,  and  correspondence  on  these  subjects  has 
occasionally  taken  place  between  the  Parish  Council  and  the 
Rural  District  Council. 

The  history  of  this  Parochial  Committee  is,  probably,  not 
unique ;  it  is  at  least  an  example  of  how  unsatisfactory  such  a 
committee  can  prove  in  practice. 

Formal  delegation  of  powers  has  not  been  made  in  respect  of 
any  other  parish  in  the  district.  But,  perhaps,  the  most  con- 
spicuous feature  of  the  sanitary  administration  of  this  district 
has  been  the  relations  of  the  Rural  District  Council  with  the 
Parish  Councils  or  Parish  meetings,  as  I  have  already  pointed 
out  when  dealing  with  water  supply.  It  is  probably  not  too 
much  to  say  that  no  single  work  of  improvement,  whether  as 
regards  water  supply  or  sewerage,  has  been  initiated  or  carried 
out  in  any  parish  without  reference  and  repeated  reference  to  the 
Parish  Council  or  Parish  meeting,  even  in  matters  of  compara- 
tively trifling  importance,  such,  for  instance,  as  the  cleansing 
of  a  sewer.  To  procee*!  thus  is,  at  least,  not  businesslike,  but 
where  matters  concerned  with  possible  danger  to  public  health 
are  involved,  it  is  likely  to  be,  and  I  question  whether  it  could 
be  seriously  disputed  that  in  this  district  it  actually  has  been, 
injurious  to  the  public  welfare. 

The  Medical  Officer  «/  Mtaith  is  Mr.  Oswald  Giles,  M.R.C.S., 
L.R.C.P.,  a  medical  practitioner  resident  in  Sleaford.  His 
salary  is  i80,  half  of  which  is  repaid  out  of  county  funds.  He 
holds  a  similar  appointment  under  the  Sleaford  Urban  District 
Council.  He  is  well  acquainted  with  the  needs  of  the  district, 
and  performs  a  great  deal  of  work  in  investigating  occurrences 
of  infectious  disease.  But,  unfortunately,  he  keeps  no  records 
of  the  facts  elicited  by  these  investigations,  beyond  those  set 
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out  in  the  general  description  of  the  behaviour  of  infectiott 
disease  which  he  gives  in  his  monthly  reports  to  the  Sinll 
District  Council. 

He  does  not  inspect  houses  other  than  those  he  visits  in  a* 
nection  with  his  inq[uiries  about  infectious  disease.      He  gim 
two  reasons  for  this  omission   of  one  of  the  most  importul 
duties  of  a  health  officer.       One  is  that  he  could  only  wA, 
difficulty  "find  time  to  do  so ;  the  other,  that  if  he  did  so,  seriovi 
friction  woidd  arise  between  his  fellow  medical  practitioners  it 
the  district  and  himself.     The  disadvantages   under  whicli  i 
Medical  Officer  of  Health  who  is  engaged  in  medical  practice 
labours  are  many,  but  I  must  confess  that  the  second  of  tin 
above  difficulties  is  new  to  me. 

He  attends  the  meetings  of  the  Bural  District  CouiMnL 
Nevertheless  his  advice  is  not  sought  by  the  Council  as  often  ii 
it  should  be.  For  instance,  a  **  portable  "  isolation  hospital 
was  designed  and  manufactured  some  years  sl^o  without  ^efc^ 
ence  to  him.  But  advice  has  been  given  bv  him  which  has  nui 
been  followed  by  the  Rural  District  Council,  notably  as  re^udi 
water  supply.  At  various  times  he  has  urged  the  Council  to 
provide  a  wholesome  supply  of  water  for  each  of  the  foUowisc 
villages,  viz.,  Scopwick,  Dorrington,  Martin,  Timberland,  Waf 
cott,  Thorpe  Tilney,  Cranwell,  vVplboume,  Little  Hale,  Nortk 
Kyme,  South  Kj-me,  Helpringham,  Billinghay,  and  Wilgfoid, 
none  of  which  have  jet  been  so  provided.  It  is  a  serious  matter 
for  a  local  authority  to  disregard  the  advice  of  their  medical 
adviser  on  so  important  a  subject  as  water  supply. 

It  is  matter  for  regret  that  this  officer's  annual  reports  are  nci 
more  detailed  than  they  are.  They  fail  to  do  him  justice  in  noi 
recording  fully  the  extent  of  the  work  he  has  done,  oi*  the 
advice  which  he  has  given,  while  it  is  difficult  for  anyone  not 
intimately  acquainted  with  the  district  to  learn  from  them 
definite  information  regarding  its  circumstances,  general  or 
sanitary,  or  its  needs  from  a  public  health  point  of  view.  The 
Board  attach  the  greatest  importance  to  the  annual  report  of  t 
Medical  Officer  of  Health,  in  that  it  should  be  a  detailed  review 
in  the  above  sense. 

The  Inspector  of  Xuisances  is  Mr.  W.  B.  Marsden.  He  if 
also  the  Surveyor  for  sanitary  purposes.  His  salai]^  as  Sur- 
veyor is  £20,  and  as  Inspector  £130,  half  the  latter  bem^  repaid 
out  of  county  funds.  Quite  recently  his  remuneration  has 
been  increased  by  £10,  in  consequence  of  the  fact  that  he  is 
required  personally  to  disinfect  houses. 

He  has  not  been  in  office  long,  having  been  appointed  in 
June,  190'1  Previously  he  had  been  employed  bv  tne  Chilian 
Government  to  superintend  the  construction  of  various  public 
works,  and  as  an  architect. 

He  attends  at  his  office  in  Sleaford  every  morning,  and 
usually  all  day  on  Monday,  which  is  the  market-day.  He  is 
expected  to  supervise  the  sewers  in  the  various  villages,  and 
to  maintain  in  good  order  the  works  of  water  supply  which 
have  been  provided  by  the  Rural  District  Council.       For  this 
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purpose  t©  has  the  assistance,  in  the  case  of  several  of  the 
yilla^:^,  of  a  man  resident  in  the  village,  who  flushes  the 
sewers  when  flushing  is  done,  jittpndri  to  the  water  stand-pipes, 
and  keeps  Mr.  Marsden  informtd  of  their  genonil  contfition. 
Mr,  Marsdeit  is  also  expected  to  report  upon  the  necessity  for 
improvements  in  sewerage  and  water  eiipply,  tn  prepare  plane 
and  designs  for  these  matters,  und  when  the  District  Council 
decide  upon  carrying  out  any  work  of  this  nature  he  is  also 
expected  to  supervise  it  and  be  I'espoiisible  generally. 

He  is  also  required  to  personally  fumigate  every  house  in- 
vaded by  infectious  disease.  This  duty  causes  at  times  very 
serious  inteiTuption  to  his  ordinaiy  routine  work.  Besides 
taking  up  a  great  deal  of  his  time,  it  seldom  happens  that  the 
infected  house  to  be  fumigated  is  conveniently  situated  in  rela- 
tion to  his  other  work. 

He  is  also  responsible  for  the  good  condition  of  the  stores 
belonging  to  the  Rural  District  Council,  of  the  "portable" 
hospital,  and  of  the  movable  steam  disinfector. 

Any  surplus  time  he  has  from  (he  above  duties  is  given  to 
the  work  that  belongs  to  the  office  of  Inspector  of  Nuisances, 
and  it  is  hardly  matter  for  surprise  that  the  work  that  he  has 
been  able  to  do  in  that  connection  has  not  been  so  extensive  as 
th«  needs  of  the  district  require. 

When  he  visits  a  village  in  connection  with  its  sewerage, 
water  supply,  or  in  connection  with  a  case  of  infectious  disease, 
he  will,  if  time  allows,  inspect  the  back  premises  of  houses 
to  ascertain  whether  privies  recjuire  to  be  emptied,  whether  any 
serious  nuisance  exists,  and  so  on.  But  there  is  no  house  in- 
spection, in  the  real  sense  of  the  term,  unless  there  is  an  alle- 
gation of  overcrowding  or  an  invasion  of  infectious  disease. 

The  fact  is  that  this  officer  has  far  too  much  to  do.      He 
appearetl  to  me  to  be  a  capable  and  energetic  man,  and   he 
asually  travels  about  the  di.strict  on  n  motor-cycle  of  his  own. 
But  I  do  not  think  it  is  possible  for  one  man  to  serve  this  dis- 
trict adequately  in  the  capacity  of  both  Surveyor  and  Inspector 
of  Nuisances.     It  is  over  200   square  miles  in  area,  and   the 
population  is  over  17.000.     In  London,  where  the  population 
19  concentrated,  the  number  of  sanitary  inspectors,   exclusive 
of  female  and  special  inspectors,  is  at  the  present  time  in  the 
proportion  of  one  to  about  16,000  of  the  population,  and  these 
officers  have  not  work  to  do  appertaining  to  a  surveyor.     There 
can  he  no  doubt  that  in  this  district  there  should  either  be  a 
separation  of   the   two  offices   of   Surveyor   and   Inspector   of 
Nuisances,  or  that  there  should  be  two  officers,  each  holding 
tie  two  offices,  and  each  allocated  to  a  portion  of  the  district 
only. 
At  the  present  time  the  road  surv-eyors,  of  whom  there  are 
I  tw,  are  technically  assistant  inspectors  of  nuisances.     These 
I  tw  officers  were  appointed  in  'March,  19U3,  and  the  minutes  of 
I  fte  Hural  District  Council  record  that  each  was  appointed  as 
B«d Surveyor  at  a  salary  of  £100  per  annum,  and  as  Assistant 
'  Inipector  of  Nuisances  at  £40  per  annum.       But  as  matter  of 
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A»p.A.No,u.    fact  no  work  appertaining  to  an  Inspector  of  Nuisances  ^P^ 

been  done  by  either  of  tnem.  Occasionally  one  or  other  4, 
them  has  informed  the  Inspector  of  Nuisances  of  a  nuisantt 
observed  by  him  in  the  ordinary  course  of  his  road  work ;  Irat 
no  steps  have  been  taken  by  either  to  seek  out  nuisances,  ti 
inspect  houses,  or  even  to  investigate  complaints,  while  bb 
books  dealing  with  sanitary  matters  have  been  kept  by  eitlwr. 
Indeed,  each  of  these  officers  maintained  to  me  that  he  is  sole^ 
a  road  surveyor  and  not  an  inspector  of  nuisances.  And  yi 
the  record  in  the  minute  book  and  also  the  advertisement  whA 
was  issued  inviting  applications  for  the  posts  of  two  road  sur- 
veyors clearly  state  tnat  those  appointed  were  to  be  assistant 
inspectors  of  nuisances.  The  explanation  of  this  curious  state 
of  affairs  seems  to  be  that  when  these  appointments  were 
made  the  Rural  District  Council  had  souffht  to  appoint  eack 
surveyor  an  inspector  of  nuisances  also,  half  the  salary  for  i\» 
latter  office  to  oe  repayable  out  of  county  funds.  But  tke 
Local  Government  Board  objected  to  such  a  .combination  as 
that  contemplated,  and  eventually  the  Rural  District  Council 
appointed  a  separate  officer  as  Inspector  of  Nuisances  (Mr. 
Marsden).  Eacn  Surveyor  was  nevertheless  appointed  Asast- 
ant  Inspector  of  Nuisances,  but  since  half  the  salary  appo^ 
tioned  to  the  latter  office  was  not,  under  the  circumstances, 
repayable  by  the  County  Council,  the  duties  belonging  to  it 
were  forthwith  allowed  to  lapse.  Whether  this  be  tne  correct 
explanation  or  not,  the  fact  remains  that  these  road  Survqron 
are  being  paid  £80  per  annum  for  work  which  admittedly  thej 
do  not  perform.  This  sum  would  go  a  long  way  towards  tw 
salary  of  another  Inspector  of  Nuisances,  such  as  has  been 
already  recommended. 

Provisions  for  dealing  with  Infectious  Disease, — As  I  have 
stated,  the  Medical  Officer  of  Health  himself  investigates  most 
cases  of  infectious  disease,  and  always  the  first  cases  of  any 
fresh  outbreak  that  may  occur.  Those  which  he  does  not 
himself  investigate  are  dealt  with  by  the  Inspector  of  Nuis- 
ances. Advice  is  given  by  one  or  otner  of  these  officers  as  to 
isolation ,  a  printed  pamphlet  describing  what  precautions 
should  be  adopted  is  supplied,  school  attendance  is  forbidden, 
and  the  medical  attendant  is  desired  to  certify  when  infectioD 
is  at  an  end.  No  written  notice,  however,  is  sent  to  warn  school 
authorities  against  permitting  the  attendance  of  children  from 
infected  houses.  Upon  the  conclusion  of  an  infectious  illness, 
the  sick  room  is  fumigated  by  the  Inspector  of  Nuisances,  either 
with  sulphur  dioxide  or  with  formalm.  Infected  Jbedding  and 
clothing  are  fumigated  at  the  same  time,  but  in  the  case  of 
small-pox,  and  sometimes  of  severe  scarlatina,  these  articles  aie 
disinfected  in  the  steam  apparatus  to  be  presently  alluded  to. 

The  Rural  District  Council  do  not  possess  an  isolation  hos- 
pital building.  They  do,  however,  possess  what  is  called  a 
'portable  hospital.'*  This  is  an  ingenious  contrivance  of 
numbered  wooden  sections  which  can  be  put  together  in  a  few 
hours  so  as  to  form  a  small  building  which  is  supposed  to  be 
capable   of   accommodating  two  to  four  patients.     A  van  on 
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wh«€ls  is  expected  to  be  capable  of  supplyiug  accommodation  ^'    ^ 

for  a  nurse  and  for  cooking.     The  internal  dimensions  of  the  Tho  SnnitMr  ■ 
■'  hospital"  building  are  20  feet  by;   12  feet,  and  from  Ti  fo  ^^P^^^^ 
SJ  feet  high.     These  structures,  which  are  stored  at  the  Slea-  trstionoi iho 
ford  Woraouse,  w«re  provided  in  19U1  at  a  cost  of  £127.  They  offitsfc?^ 
have  never  been  used.     Indeed,  the  hospital  had  never  been  D'-Uufr.  , 
put  toother  since  its  manufacture  until  my  inquiry  took  place, 
when  it  was  erected  for  my  information.     It  would,  in  fact,  be 
a  serious  matter  to  utilise  these  structures  for  the  purpose  for 
which  they  were  intended. 

The  Rural  District  Council  possess  a  modern  steam  disin- 
fecting apparatus.  It  is  on  wheels,  and  it  was  expected  that 
it  would  be  possible  to  take  it  from  one  part  oi  the  district  to 
another  as  required,  but  its  weight  is  so  great  that  its  port- 
ability is  vei-y  limited,  Practicallj-  it  is  used  only  when  an 
outbreak  of  small-pox  occurs,  and  sometimes  after  a  severe  case 
of  scarlatina. 

It  is  very  desirable  that  this  district  should  possess  an  ade- 
quate isolation  hospital  of  a  permanent  character.  It  is  prob- 
able that  the  best  prospect  of  attaining  this  end  lies  in  com- 
bining with  Sleaford  Lrban  District  and  Buskiugton  Urban 
District  for  the  purpose  of  providing  a  conjoint  hospital  for 
the  use  of  the  three  districts.  There  should  be  no  real  diffi- 
culty in  making  such  an  arrangement,  for  neither  of  the 
districts  named  already  pos^sses  an  isolation  hospital  of  an 
adequate  sort.  If  situated  near  Sleaford  such  a  hospital  could 
be  available,  with  the  aid  of  a  good  ambulance  carriage,  for 
all  parts  of  the  Rural  District,  extensive  though  it  is. 

Heckington. 

It  is  desirable  that  .special  reference  should  be  made  to  the 
parish  of  Heckington,  inasmuch  as  the  wish  emanating  there- 
from that  it  should  l>e  constituted  an  urban  district  has  led  to 
this  inquiry. 

Heckington  is  a  large  agricultural  parish  of  5,'J02  acres.  The 
bulk  of  the  population,  which  at  the  last  census  had 
diminished  to  1.G04  from  1,686  at  the  previous  census,  is  col- 
lected in  the  village  or  township  of  Heckington,  at  the  western 
end  of  the  parish.  At  the  extreme  eastern  end  of  the  parish, 
quite  three  miles  from  Heckington  village,  is  a  small  hamlet  of 
2S  or  30  houses  known  as  East  Heckington,  part  of  which  is 
within  the  boandaries  of  the  parish  of  Great  Hale.  Between 
Heckington  and  East  Heckington  is  farm  land,  mainly  fen, 
which  la  occupied  by  a  farmhouse  and  a  few  isolated  cottages. 

The  village  of  Heckington  is  sewered,  and  the  sewers  con- 
verge to  three  outfalls,  at  none  of  which  is  any  attempt  made  to 
purify  the  sewage.  The  sowers  are  for  the  most  part  very  flat, 
and  they  work  in  au  unsatisfaetorv  manner.  The  Parish 
Council  have  from  time  to  time  complained  of  the  condition  of 
these  sewers,  and  with  the  assent  of  the  Rural  District  Council 
have  repaired  portions  of  them  and  have  newly  laid  other  por- 
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p.A,No.lL   tions.       No  complaint,  however,  has  been  made  by  the  Paridi 
Council  of  the  aosence  of  purification  of  the  outfall  sewage. 
The  Tillage  of  Heckington  since  1895  has  had  a  water  butoIj 


lAdralnte- 


tkm oftiie     derived  from  a  bore  some  400  feet  deep  into  the  Oolite.     Th 

^ict;by      water,  which  contains  a  large   amount  of  conunon    salt  wd 

^'•i'-  has  a  brackish  taste,  has  been  orj^anically  good  until  recently, 

when  it  showed  si^ns,  both  chemically  and  bacteriologicaUy,  of 

contamination  which  no  doubt  reached  it  some  way  from  tke 

surface.     This  year  the  water  has  also  diminished  in  quantity. 

Oreat  opposition  was  aroused  in  the  parish  against  the  pro- 
vision of  a  public  water  supply,  notwithstanding  the  fact  that 
several  wells  in  the  village,  private  and  public,  had  been  con- 
demned on  analysis  as  yielding  dangerouslv  polluted  water,  and 
further  that  a  sharp  outbreak  of  typhoid  fever  had  occuned 
in  the  village,  which  was  attributed,  and  no  doubt  correctly, 
by  the  Medical  OflBoer  of  Health,  to  the  use  of  water  derivra 
from  some  of  these  wells.  Some  of  the  objectors,  indeed,  are 
said  to  have  gone  so  far  as  to  place  sash- weights  and  other 
obstructions  in  the  bore  tube  in  older  to  interfere  with  the  work 
of  sinking  the  bore. 

But  eventually  the  water  supply  was  provided  and  distributed 
to  stand-pipes  in  the  village.  East  Heckington  has  no  supply, 
however,  except  such  as  is  derived  from  wells  or  fen  drains,  al- 
though those  houses  which  are  in  Qreat  Hale  parish  have  a 
supply  which  is  conveyed  in  pipes  from  Great  Hale  village. 
It  would  be  a  comparatively  trifling  matter  to  extend  thi« 
supply  to  the  houses  in  Heckington  parish,  and  also  to  some  of 
the  isolated  houses  on  the  farms  between  tne  two  villages. 

Dwelling-houses  in  Heckington  show  defects  similar  to  those 
I  have  described  as  conspicuous  in  other  parts  of  the  district. 

The  Parish  Council  or  the  Parochial  Committee  have  com- 
plained to  the  Rural  District  Council  of  the  defective  condition 
of  the  roads  and  footpaths  in  the  parish  generally.  It  is 
alleged  that  before  the  Kural  District  Council  became  the  high- 
way authority  the  roads  in  Heckington  parish  were  in  excel- 
lent condition,  and  that  they  have  steadily  deteriorated  since 
that  event  took  place,  eo  that  at  the  present  time  their  con- 
dition is  deplorable.  Recently,  however,  the  County  Surveyor 
of  Highways  has  reported  to  the  Kesteven  County  Council  that, 
speaking  generally,  the  roads  and  paths  of  this  parish  are 
maintained  well  up  to  the  standard  condition  of  the  roads  in 
the  neighbourhood,  and  that  they  appear  to  be  improving. 

As  bearing  on  the  question  whether  Heckington  should  be 
possessed  of  an  urban  district  council,  it  is  suggested  that  the 
neighbouring  parish  of  Ruskington,  which  was  constituted  an 
urban  district  as  long  ago  as  1864,  affords  an  example  of  sani- 
tary administration  which  Heckington  might  follow. 

Ruskington  Urban  Sanitary  District. 

Ruskington  is  a  parish  with  a  population  of  1,196.  The 
village  has  had  a  good  water  supply  from  the  Oolite  since  1900; 
not,  however,  until  a  complaint  under  section  299  of  the  Public 
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ilth  Act,  1875,  had  been  made  to  the  Local  Government  APP.A.yo.ii. 
ird  by  certain  of  the  ratepayers,  that  the  Urban  District  The  Sanitary 
incil  had  made  default  in  providing  their  district  with  water,   andltoSSi!* 
I  until  the  Board,  after  a  public  inquiry,  had  found  that  the  iJ*^i°5i*L**5S| 
ault  had  been  clearly  proved.      The  village  is  also  sewered.  District; by 
;  no  attempt  is  maae  to  purify  the  sewage,  and  it  is  dis-  Dr.Mair. 
iTged  in  practically  a  crude  condition  into  Kuskington  Beck, 
ntually  to  find  its  way  into  the  River  Slea  at  Haverholme 
iory.        Dwelling-houses    show   the   defects   which  I  have 
cribed  as  common  elsewhere.     A  large  number  are  not  pro- 
ed   with   rain  gutters,  and   nuisances    in   connection   with 
vies,   pig-keeping,   and   storage    of   manure  were  observed, 
kvengin^  of  ashpits  is  done  by  the  District  Council,  but  not 
it  of  privies.     No  byelaws  dealing  with  sanitary  matters,  or 
Rations  to  control  milk  supply  had  been  adopted  by  the 
jtrict  Council  at  the  time  of  my  visit.     There  is  no  isolation 
ipital.      There  is,  however,  a  hospital  tent  which  was  pur- 
ised  25  years  ago,  but  it  has  not  been  used  since  then. 

rhe  Medical  Officer  of  Health  is  Mr.  G.  D.  Thomson, 
B.C.S.,  L.B.C.P.,  and  his  salary  is  £20  per  annum,  half  of 
ich  is  repaid  out  of  county  funds. 

The  Inspector  of  Nuisances  is  Mr.  J.  B.  Trafford,  and  he*  is 
o  Surveyor  of  Highways.     His  salary  for  the  former  post  is 
0,  half  of  which  is  repayable  out  of  county  funds,  and  that 
the  latter  is  £15,  per  annum. 

[n  my  judgment,  the  case  of  this  parish  does  not  afford  a 
>d  example  for  Heckington  to  follow. 

BECOlClfENDATIONS. 

[n  conclusion,  I  may  briefly  recapitulate  the  principal  recom- 
ndations  which  I  have  inoicated  in  the  foregoing  report. 

1.  It  is  the  Rural  District  Council,  not  the  Parish  Council 

or  the  Parish  Meetintr,  who  are  responsible  for  ade- 
quate consideration  and  for  decision  of  all  public 
health  questions  requiring  administrative  action. 
Accordingly,  though  there  may  be  some  matters  in 
regard  of  which  the  Rural  District  Council  may  use- 
fully obtain  the  views  of  the  Parish  Council  or  the 
Parish  Meeting,  the  Rural  District  Council  should 
discontinue  their  existing  practice  of  referring  to 
these  bodies  public  health  questions  before  such 
questions  have  been  carefully  considered  by  the 
responsible  authority. 

2.  That,  with  a  view  to  the  Rural  District  Council  being 

fully  informed  as  to  the  needs  of  their  district  in 
regard  to  drinking  water,  they  should  employ  a 
competent  adviser  to  investigate  and  report  to  them 
upon  the  needs  of  the  district  generally. 

3.  That  the  adviser  employed  for  the  above  purpose  should 

also  be  instructed  to  report  as  to  what  is  necessary 
and  feasible  in  the  matter  of  drainage  and  sewage 
disposal. 
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4.  That  a  second  Inspector  of  Nuisances,  properly  qualified, 

should  be  appointed,  and  that  the  sanitary  officen 
be  required  to  carry  out  detailed  inspection  of  dwel- 
lings throughout  the  district,  and  to  make  detailed 
records  thereof.  In  this  connection,  it  may  be  added 
that  building  byelaws  based  on  the  Board's  model 
series  for  rural  districts  should  be  in  force. 

5.  That  the  Rural  District  Council  would  do  well  to  con- 

sider the  question  of  becoming  responsible  in,  at 
least,  the  more  populous  villages,  for  the  cleansing 
of  privies  and  ashpits ;  imless  they  are  prepaied  to 
insist  that  that  work  shall  be  done  by  the  occupier. 

6.  That  the  Rural  District  Council  should  provide  in  com- 

bination, if  possible,  with  Sleaford  and  with  Rusk- 
ington,  a  proper  hosi)ital  for  the  isolation  of  persons 
suffering  from  infectious  disease. 

Finally,  I  desire  to  express  my  best  thanks  to  those  who 
have  assisted  me  in  obtaining  information  for  the  purpose  of 
this  Report.  These  thanks  are  due  to  Mr.  Edmund  Clements, 
the  clerk,  Mr.  Burrows,  the  chairman,  Mr.  Oswald  Giles,  the 
Medical  Officer  of  Health,  and  also  other  officers  of  the  Rural 
District  Council.  Mr.  Marsden,  the  Inspector  of  Nuisances, 
gave  me  sustained  assistance,  and  prepared  some  valuable  maps, 
while  Mr.  Mitchell,  the  assistant  clerk,  helped  me  in  the 
examination  of  the  minute  books,  and  had  several  extracts 
copied.  Mv  thanks  are  also  due  to  Mr.  Jesse  Clare,  the  ex- 
Surveyor,  for  much  information  upon  the  geolojjj  of  the  dis- 
trict and  upon  the  water  supply  generally,  and  to  Mr.  T.  H. 
Holdich,  Clerk  of  the  Kesteven  County  Council. 
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For  a  number  of  years  the  Medical  Officer  of  Health  in  his 
aniLaal  jyeports  has  commented  adversely  upon  the  condition 
of  the  Merthyr  Tydfil  Urban  District,  more  especially  as 
regards  (1)  the  housing  of  the  Working  Classes,  (2)  the  serious 
and  continued  prevalence  of  infectious  disease,  and  (3)  the  per- 
sistently high  infantile  mortality  in  the  district. 

In  view  of  the  fact  that  this  officer's  annual  report  for  1904 
showed  a  continuance  of  these  conditions,  I  was  instructed  by 
the  Board  to  make  an  investigation  into  the  sanitary  circum- 
stances and  administration  of  the  district  with  particular 
reference  to  the  three  matters  above-mentioned.  I  commenced 
my  inquiries  on  August  9th  and  continued  them  subsequently. 


Brief  Description  of  the  District. 

Topography, — The  Merthyr  Tydfil  Urban  District,  which  has 
now  become  a  municipal  borough  from  November,  1905,  has 
an  area  of  17,500  acres  and  is  situated  at  the  north-eastern 
extremity  of  the  County  of  Glamorgan,  near  the  border  of  the 
County  of  Brecon.  It  lies  partly  in  the  upper  portion  of  the 
valley  of  the  river  Taff  and  partly  in  the  valley  of  the  Morlais, 
a  tributary  of  the  latter. 

The  district,  which  is  irregularly  triangular  in  shape  with 
its  apex  pointing  nearly  due  south,  measures  5^  miles  along 
its  northern  base,  9f  miles  along  its  western  border,  and 
9|  miles  along  its  eastern  side.  It  consists  of  two  large  centres 
of  population,  Merthvr  and  Dowlais,  and  a  chain  of  large 
villages  south  of  Mertnyr  extending  down  the  Taff  valley,  com- 
prising Troedyrhiw,  Pentrebach,  Abercanaid,  Abergan,  Merthyr 
Vale,  Edwardsville  and  Treharris  i,see  map).  The  late  Urban 
district  was  divided  into  six  wards,  known  as  Dowlais,  Peny- 
darren,  Cyfarthfa,  Town,  Plymouth,  and  Merthyr  Vale.  The 
new  borough  is  divided  into  eight  wards. 

The  Morlais  River  rises  in  hills  to  the  north  of  Dowlais  and 
runs  through  Dowlais  and  Penydarren  to  join  the  TafE  at 
Merthyr.  The  valley  of  the  Morlais  is  narrow,  so  that  many 
of  the  houses  in  Dowlais  and  Penydarren  are  built  on  sharply 
sloping  ground. 

The  hills  bounding  the  valley  of  the  TafE  rise  to  a  height  of 
from  600  to  1,500  feet  above  sea  level.  Considerable  areas  in 
the  district  are  unsuitable  for  building  purposes,  either  by 
reason  of  the  steepness  of  the  ground  or  by  the  existence  of 
htige  waste  tips  from  coal  mines  or  blast  furnaces. 
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The  following  Table  I.  shows  the  population  and  number  d 
inhabited  houses,  ward  by  ward,  at  the  census  years  1891  and 
1901,  together  with  the  estimated  population  at  the  middle 
of  1905. 


Table  I. 


Population. 

Number  of 
inhabited  houea 

Ward. 

1891 
Cenans. 

1901 
Gensns. 

Middle  of 

1905, 
Estimated. 

1891 
Census. 

1 

1901 
Censni. 

No.  1  or  Dowlais 

No.  2  or  Penydarren 

No.  3  or  Cyfarthfa 

No.  4  or  Town        

No.  5  or  Plymouth 

No.  6  or  Merthyr  Vale     ... 

12,196 
10.365 

8,722 
10,420 

8,006 
.    8,371 

12,480 
14,724 

9,010 
11,539 

8,524 
12,951* 

13,100 
16,000 

9,000 
12,500 

8,900 
14,348 

2,334 

2,073 
1,826 
2,073 
1,538 
1,258 

2,42S 

2,860 
1,796 
2,15T 
1,567 
2,170 

Totals 

59,004 

69,228 

73,848 

11,293 

12,972 

For  certain  of  the  above  Wards  the  census  figures  for  1901 
should,  it  is  thought,  have  been  greater  than  those  actually 
recorded.  The  sanitary  inspectors  were  employed  in  the  enu- 
meration ;  and  since  these  officials  are  customarily  engaged  in 
efforts  to  abate  the  overcrowding  so  common  in  Merthyr,  it  is 
believed  that  the  number  of  inmates  in  many  houses  might 
have  'been  at  the  Census  under-stated  by  occupiers  seeking  to 
avoid,  as  they  thought,  action  against  them  by  the  Sanitary 
Authority.  As  many  houses  contained  day  and  night  workers, 
it  was  in  the  circumstances  extremely  difficult  to  ascertain  the 
exact  number  of  inmates  in  such  cases. 

Of  the  69,228  persons  enumerated  at  the  last  census,  59,758 
were  born  in  Monmouthshire  and  "Wales  (some  46i000  of  these 
in  Glamorganshire)  and  2,541  were  bom  in  Ireland.  Hence 
the  Irish  constitute  a  not  inconsiderable  element  in  the  popu- 
lation; they  are  chiefly  employed  at  a  very  low  wage  as 
labourers  in  the  iron  works.  Of  the  remainder,  336  persons 
who  were  not  British  subjects  were  bom  in  foreign  countries, 
96  being  Russians  or  Poles,  and  105  Spaniards. 

The  thickly  populated  portion  of  the  district  is  situated 
entirely  within  the  northern  edge  of  the  coal-bearing  strata; 
the  mountain  limestone  cropping  out  to  the  north  of  Peny- 
darren and  Dowlais.  Part  of  tiie  houses  in  the  Taff  valley 
are  built  upon  the  alluvium  washed  down  from  the  old  red 
sandstone,  the  remainder  resting  either  on  stiff  boulder-clay, 
upon  the  compact  sandstones  of  the  coal  measures,  or  on  tfie 
intermediate  layers  of  shales  and  fire  clays  intervening  between 
the  coal  deposits. 


*  In  1893  Orafgberthlwyd  with  a  population  of  1,003  was  added  to  the  Merthyr  Vale 
Ward. 
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Roadways  measure  some  85  miles,  of  whicli  nine  are  private   app.a^b.  n 
streets.       Some  of  the  district  roads  are  in  very  poor  condition.   Baniiarr 

The  chief  industries  of  the  place  are  almost   entirely  con-  and  AdBBinm- 
nected  with  coal  mining  and  iron  works.  iKViuV 

The  rateable  value  of  the  district  for  Poor  Law  purpo! 
at  April.  1905,  was  £295,351,  and  for  purposes  of  the  Gene: 
District  Bate,  £252,004. 

On  March  31st,  1905,  the  balance  of  outstanding  loans  under 
the  Public  Health  Acts  was  £109,2fi0;  under  Housing  of  the 
Working  Classes  Act,  1890,  £1G,271;  and  under  Local  Acts 
"-  -1,000. 
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A. — Sanitary  Circumstances. 

HOCSING. 


,1   I«w.  _ 

°    I 


Dwdlingi  of  the  Poor. — There  aie  large  areas  in  Meithyr 
and  Dowlais  which  contain  buildings  un£t  for  human  habita- 
tion by  reason  of  their  structural  condition,  their  disposition 
in  regard  to  other  dwellinKS,  as  for  example  in  crowded  courts, 
or  because  of  their  dai-kness,  dampness,  or  other  defects. 
Houses  are  to  be  seen  {a)  back-to-back ;  ih)  back-to-earth ; 
(«)  without  back  doors  and  back  windows — in  all  these  types 
through  ventilation  is  entirely  absent — and  {d)  "  under  and 
over  "  houses,  /.e.,  cellar  dwellings  with  other  buildings  over 
them.  _  Indeed,  in  the  older  portions  of  Dowlais  and  Merthyr 
well  nigh  every  conceivable  fault  in  housing  is  abundantly 
represented. 

In  a  number  of  instances  houses  not  fit  for  habitation  have, 
at  the  instigation  of  the  Sanitary  Authority,  b<.>en  remodelled. 
For  instance,  back-to-back  houses  have  been  converted  into 
"  through  "  houses  by  combining  the  front  and  back  house,  or 
an  "  under  and  over "  house  has  been  furnished  with  an  in- 
ternal staircase  giving  access  from  the  upper  or  "over"  house 
to  the  cellar,  the  intention  being  that  the  latter  should  be  no 
longer  separately  occupied.  However,  subletting  of  the  cellar 
or  of  the  back  rooms  of  houses  formerly  back-to-back  has  re- 
sulted, in  a  number  of  iusfances,  in  the  practical  re-establish- 
ment of  the  previously  existing  unwholesome  conditions, 

A  local  type  of  insanitary  dwelling  Eas  arisen  bv  the  erection 
of  "slopes,"  -i.e.,  of  houses  in  juxtaposition  with  the  backs  of 
previously  existing  houses,  so  that  by  occlusion  of  back  doors 
and  back  windows  of  the  original  house  back-to-back  houses 
are  newly  established.  In  part  this  has  been  due  to  a  desire 
to  make  use  of  every  available  foot  of  building  land  in  populous 
parts  of  the  district. 

Some  instances  of  insanitary  areas  are  here  quoted  as  types 
of  what  can  be  readily  seen  throughout  Merthyr  and  Dowlais. 

Ro3>er  Court,  Glebeiavd. — Houses  badly  lighted,  no  through 
ventilation,  roofs  leaking,  walls  damp,  upstairs  rooms  too  low, 
no  slop  drainag«,  yard  ba^lly  paved.  Cros.t  Smivi/bank  Street 
and  Uw^ fen  Street. — Houses  back-to-back,  others  back-to-earth, 
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Waterloo  Street. — ^Houses  with  no  back  doors  or  back  windows. 
Toop's  Court, — Houses  with  no  through  ventilation,  yard  in 
filthy  state.  Moses  Court. — Houses  and  yard  in  filthy  state; 
some  cellar  dwellings.  Company  Row  contains  the  most  in- 
sanitary houses  visited  (with  perhaps  the  excejition  of  some 
in  Well  Street,  Dowlais).  These  houses  are  built  on  slopinff 
ground,  and  consist  of  three  rooms,  two  above  the  ffround-Ievel 
m  front  of  the  house  (one  on  each  storey),  with  a  cellar  beneath 
them.  At  the  back  of  each  dwelling  all  three  rooms  are  above 
the  ground  lev-el.  Formerly  this  row  consisted  of  **  under  and 
over  "  houses,  but  what  was  formerly  a  separate  cellar  dwelling 
has  been  made  part  of  the  **  over  "  house  by  the  construction 
of  an  interior  staircase.  By  periodic  and  frequent  inspections 
the  subletting  of  these  cellars  is  greatly  discouraged,  but  in 
one  instance  I  found  the  cellar  sublet  to  an  old  woman  at  a 
rental  of  I5.  a  week.  The  rental  of  the  three  rooms  is  com- 
monly £1  2s.  a  month.  Even  in  such  houses  the  occupier 
endeavours  to  accommodate  lodgers;  as  for  instance  by  sub- 
dividing the  kitchen  so  as  to  form  from  it  a  room  just  big 
enough  to  contain  a  bed  serving  as  a  place  of  rest  for  the  hus- 
band— a  night  worker — by  day;  and  for  the  wile  and  family  by 
night.  In  a  particular  instance  where  this  had  occurred  the 
husband  was  found  in  bed,  his  wife  and  family  occupjring  the 
rest  of  the  kitchen  and  the  cellar,  while  the  remaining  upstairs 
room  of  the  house  ^ave  accommodation  to  a  lodger's  wife,  who 
was  ill  in  bed,  having  been  on  the  day  of  my  visit  notified  to 
be  suffering  from  enteric  fever. 

The  filthy  condition  of  many  houses  and  of  many  x)eople 
inhabiting  Company  Row,  and  Crystal  Palace  Court  which  is 
in  the  same  neighbourhood,  is  diflBcult  to  realise  unless  actually 
seen.  It  would  seem  that,  however  proper  from  a  structural 
point  of  view  may  be  the  houses  in  which  people  of  the  class 
m  question  live,  such  persons  tend  in  a  very  short  time  by. 
their  habits  and  mode  of  life  to  degrade  tneir  habitations.. 
Their  utter  disregard  for  personal  cleanliness,  the  squalor  and 
overcrowding  of  their  homes,  their  filthy  habits,  together  with 
their  lack  of  appreciation  of  light  and  fresh  air,  interact  in  a 
way  to  produce  a  slum  whatever  the  type  of  dwellings  they 
might  happen  to  inhabit. 

It  is  noteworthy  that  most  of  the  dirtiest  places  that  I  saw 
in  Merthyr  and  Dowlais  were  courts  and  back  streets  which  are 
rarely  traversed  by  the  more  respectable  inhabitants  of  the 
district,  public  opinion  being  accordingly  a  matter  which  the 
inhabitants  of  such  areas  are  not  called  on  to  consider.  Like 
conditions  obtain  at  Clive  Street,  Merthyr  Vale,  which  is  a 
row  of  **  under  and  over "  houses.  The  "  over "  houses  here 
which  open  on  to  a  main  street  and  arc  kept  in  a  superior 
manner,  are  in  marked  contrast  with  the  under "  houses 
which  open  on  to  a  back  road. 

Apparently  people  of  the  class  inhabiting  Company  Row, 
Crystal  Palace  Court,  parts  of  Well  Street  and  similar  quarters, 
are  not  likely  to  keep  their  persons,  premises,  and  surroundings 
clean  except  by  being  continuously  harassed  into  so  doing. 
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interesting  fact  appear-ed  while  making  Louse-to-house  t 
visits  in  Bowlais.      After  visiting  a  number  of  dirty  liouses  I  g 
now  and   again  came   suddenly    upon   houses,   not  materially  c 
different  in  structure  from  tho  others,  which   wore  very  well  ? 
kept.     Similarly,  it  became  often  obTious  that  the  centre  of  the  * 
atreet  divided  a  sanitary  from  an  insanitary  area.     The  cause  i 
of  these  contrasts  would  seem  to  he  adifference  in  ownership;     ^ 
certain  owners  insist  on  their  houses  being  kept  clean,  tenants 
on  default  being  ejected.      On  account  of  the  scarcity  of  houses 
in  the  district  at  a  rental  so  low  as  20^.  per  month  landlords 
can  pick  and  choose  their  tenants. 

There  can  be  no  fjuestion  that  some  houses  in  Mcrthyr  are 
kept  clean  because  the  landlord  insists  upon  it,  and,  conversely, 
that  some  are  allowed  to  be  dirty  because  the  landlord  does  not 
take  trouble  in  the  matter.  Well  Street,  Dowlais,  and  its 
neighbourhood  afford  some  good  examples  of  the  above  state  of 
affairs. 

As  I  have  said,  few  suitable  houses  are  available  at  Merthyr 
for  persons  obtaining  less  than  a  certain  weekly  wage.  Bents 
have  a  wide  range  in  the  district,  and  the  quality  of  the  accom- 
modation obtainable  for  any  given  sum  seems  to  vary  in  an 
extraonlinary  manner.  A  great  want  seems  to  be  a  3  or 
4-roomed  house  rented  at  lbs.  to  20s.  per  month.  Owing  to 
demand  in  this  sense  far  exceeding  the  supply,  jrersons  have  to 
take  houses  at  a  higher  rental;  and  only  by  subletting  rooms 
do  they  manaTO  to  live  at  a  nett  rent  which  they  can  afford, 
It  ia  a  most  difficult  problem  to  provide  suitable  housing  accom- 
modation for  such  people.  The  packing  of  two  families  in  one 
small  house  is  not  likely  to  be  conducive  to  cleanliness  or 
morality,  and  in  the  event  of  infcetiouB  disease  attacking  young 
chiklren  in  one  family  the  other  family  can  hardly  lioire  to 
escape  infection. 

The  overcrowding  which  ia  common  in  the  district,  much 
enhanced  by  lack  of  suitable  accommodation  for  single  men, 
is  often  difficult  to  detect  owing  to  the  large  number  of  men 
and  boys  engaged  en  night  work.  A  midnight  visit  reveals, 
of  course,  only  the  day  workers,  and  the  day  visit  on  the  fol- 
lowing morning  fails  to  discover  overcrowding  owing  to  the 
temporary  dispersion  of  the  night  workers  to  other  houses  for 
the  time  being.  It  commonly  happens  that  some  beds  are 
almost  never  cold,  the  nightworkers  getting  un  but  shortly 
before  the  day  workers  retire  to  rest.  As  will  easily  be  under- 
stood, promiscuous  association  of  the  sexes  is  inevitable  in  view 
of  the  circumstances  under  which  many  persons  live  in  Merthyr. 

In  attempt  at  dealing  with  the  housing  problem,  the  District 
Council,  in  addition  to  closing  a  number  of  houses  permanently 
or  until  satisfactorily  altered,  have  erected  100  houses,  whicn 
were  occupied  in  190.3  and  the  early  months  of  1904.  These 
houses  contain  in  each  instance  two  living  rooms  and  a  pantry 
upon  the  ground  floor  and  three  bedrooms  upstairs,  with  water- 
closet  and  coal-house  in  the  yard;  each  house  has  also  a  strip 
of  garden.  The  rental  of  these  houses  is  fixed  at  present  at 
22a  6rf.  per  month,  which  appears  to  be  more  than  a  large 
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App.  A.  No.  12.    number  of  persons,  at  present  housed  in  insanitary  property, 
SanitarT  ^^^  afford  to  pay.      A  considerable  portion  of  the  population 

SodiS'^f'te?    cannot  afford  55.  7^d.  per  week  for  the  rent  charged  for  the 
"  °        Councirs  houses.     No  (fifficulty  has  been  experienced  in  filling 
the  Council's  houses;   but  sub-letting  of  rooms  has  been  prac- 
tised, with  overcrowding  as  the  almost  inevitable  result. 

It  deserves  notice  that  accommodation  as  good  as,  and  in 
some  cases  better  than,  that  afforded  by  the  Councirs  houses 
is  to  be  had  at  less  rent  (when  there  are  vacancies)  in  certain 
dwellings  erected  about  the  same  time  in  the  same  neighbour- 
hood by  Building  Societies.  Houses  in  Bronheulog  and  Bryn- 
glas  Streets,  many  of  which  are  inhabited  by  persons  paying 
rents  of  20^.  and  21^.  per  month,  are  instances. 

As  regards  the  Council's  houses :  When  due  .allowance^  is 
made  for  the  water  charges  (now  reduced)  and  for  non-recurrinff 
expenditure,  I  am  given  to  understand,  that  a  house  at  a  rentsd 
of  225.  6rf.  per  month  returns  a  small  profit.  It  must  be  borne 
in  mind,  however,  that  no  charge  is  made  for  rent  collection, 
which  is  effected  weekly  by  the  Council's  rate  collectors,  who 
receive  no  additional  remuneration  for  this  service ;  whereas  a 
house  agent,  I  am  informed,  would  require  5  per  cent,  on  the 
rent  for  a  weekly  ^and  2^  per  cent,  for  a  montnly  rent  collec- 
tion. "With  the  present  class  of  tenants  in  the  Council's  houses 
a  weekly  collection  of  rent  is  requisite.  As  the  matter  is  now 
managed,  the  class  of  tenant  housed  by  the  District  Council 
must  continuously  improve  by  selection,  and  by  the  elimination 
of  bad  payers,  with  consequent  reduction  of  loss  by  empty 
houses  and  arrears  of  rent.  From  this  point  of  view,  most  of 
the  capital  cost  of  the  Council's  houses  may  be  recovered  in 
30  years,  the  period  fixed  for  repayment  of  the  bulk  of  the 
loan  in  regard  of  them.* 

The  conversion  of  insanitary  property  into  houses  fit^  for 
human  habitation  has  been  hampered  by  the  fact  that  in  a 
number  of  cases  long  leases  are  nearly  at  an  end,  and  the 
lessees  are  consequently  unable  to  spend  money  profitably  on 
such  property.  This  applies  to  some  of  the  houses  owned  by 
the  Coal  Companies;  in  one  case  I  am  informed  that,  at 
present,  the  Company  is  losing  money  on  its  old  houses,  and 
that  when  the  leases  expire,  in  a  few  years'  time,  it  will  not 
seek  to  have  them  renewed.  If  this  be  so,  sanitary  houses  may 
become  even  scarcer  than  they  are  at  the  present  time. 

Much  cottage  property  is  owned  by  speculators,  so  I  am  in- 
formed, who  have  bought  at  a  low  figure,  and  who  are  very 
unwilling  to  incur  any  expenditure  whatever  upon  repairs  or 
improvements.  Locally  it  is  not  anticipated  that  such  owners 
would  spend  much  money  on  converting  their  insanitary  pro- 
perty into  something  better. 

There  can  be  no  question  as  to  the  chief  want  of  Merthyr 
in  the  present.  It  is  more  abundant  and  better  dwellings 
available  for  the  working  class  population.       Were  this  want 


*  £15.00)  wft<«  borrowed  in  the  first  instancp,  to  be  repaid  in  30  year*.  In  the  ease  of 
£2  047  reqnircd  to  complete  the  work,  t^e  poard  8ai)Qtlone4  the  loan  of  this  amount  to  b^ 
repaid  in  60  years, 


,Batisfiod — whether  by  the  District  Council,  the  Coal  and  Iron  j 
CompaDies.  or  by  other  private  enterprise — the  following  ad-  f 
jTantages  woui<l,  doubtless,  in  due  course  accrue: —  ' 

I  1.  Disappearaoce  of  existing  insanitary  areas. 

I  2.  A  reduced  general  dcafh-rafe. 

3.  A  reduced  infantile  mortality  rate. 
^^^4.  A  reduced  rate  of  incidence  and  death  from  infectious 
^^^t         diseases. 

^^^^B  In  crease  of  comfort  and  of  enjoyment  of  life  to  a  large 
^^^^^        section  of  the  Merthyr  population. 

But  as  matters  stand ;  Though  every  house  in  Merthyr  and 
Soirlais  were  to-day  in  a  condition  suitable  for  human  habita- 
tion, there  would  still  he  most  urgent  need  for  many  additional 
louses  to  cope  with  the  prevalent  overcrowding.  Moreover, 
the  position  of  affairs  is  moi«  likely  to  get  worse  than  to 
improve,  in  view  of  extensions  now  taking  place  at  the  Dowlaia 
Iron  Works.  It  is  said  that  employnaent  for  additional  l.UOO 
men  is  likely  to  be  afforded.  It  must  be  remembered  in  this 
connection  that  coal  and  iron  Companies  own  much  house  pro- 
perty in  Merthyr  and  Dowlaia,  and  that  some  of  it  is  unfit  for 
liumaD  habitation.  If  houses  in  this  category  are  closed  by 
the  Council  at  any  other  than  a  very  slow  rate,  the  over- 
crowding evil  must  needs  be  intensified.  I  am  informed, 
however,  that  in  a  number  of  instances  houses  have  been  rebuilt 
or  otherwise  improved,  at  the  Council's  request. 

It  is  possible  that  some  of  the  difficulties  of  the  housing 
ijinsblem  might  be  met,  and  private  enterprise  perhaps  at  the 
B&me  time  encouraged,  if  the  Town  Council  were  to  agree  that 
they  would  take  steps  with  a  view  to  close  houses  in  certain 
definable  unhealthy  areas  at  certain  fixed  dates;  thus  affording 
'Stimulus  to  provision  beforehand  of  dwellings  for  the  working 
classes  to  replace  those  to  Be  closed  by  the  Council  as  unfit  for 
human  habitation. 

Similarly,  it  is  worthy  of  consideration  whether  encourage- 
ment might  not  be  given  to  the  erection  or  provision  of  lodging- 
houses  of  a  type  somewhat  superior  to  that  of  the  average 
common  lodging-house,  in  a  way  to  relieve  the  congestion  of 
young  single-men  lodgers  in  the  nouses  of  the  working  classes. 
As  a  further  reason  for  such  procedure,  there  is  the  circum- 
Etance  that  single  men  in  this  district  are  to  a  great  extent 
employed  in  occupations  rendering  frer^uent  and  extensive 
fcblutions  desirable.  These  can  with  difficulty  be  decently 
obtained  in  lodgings  in  working  men's  houses. 

The  following  Table  II.  shows  the  number  of  new  houses 
erected  in  the  several  districts  of  the  Borough  of  Merthyr 
during  the  five  years  190!  to  1905,  together  with  the  numbers 
respectively  of  tliose  closed  and  those  rendered  fit  for  human 
'labitation:  — 
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The  erection  of  new  buildings  find  closure  of  unfit  houiet 
has  not  proceeded  uniformlj  in  all  parts  of  tlie  district;  and 
obviously  abundance  of  new  dwellings  at,  say,  Trebarris,  gives 
no  relief  to  overcrowding  at  Dowlais,  nine  miles  distant. 

Available  BuUding  Sites. — On  account  of  the  sharply  sloping 
sides  of  the  valleys  in  which  the  Borough  is  situated,  the  choice 
of  land  for  building  purposes  is,  in  some  d^ree  limited.  Muci 
land  \a  occupied  b^  large  tips  of  blast  furnace  refuse,  and  some 
land  otherwise  suitable  is  seemingly  not  for  sale  for  building 

Surpones.  The  expanse  of  the  district  has  also  furnished  a 
ifhculty,  in  that  the  greater  the  distance  from  the  congested 
areas  of  Merthyr  and  Dowlais,  the  more  easily  can  land  be 
secured,  but  tho  less  willingly,  it  ia  said,  will  the  workini 
classes  reside  there.  There  a  open  rs  to  be  a  prejudice  in  favour  of 
residence  in  congested  neighbourhoods,  and  difficnlty  is  antici- 
pated in  transferring  portions  of  the  population  down  the  Taff 
Valley.  Although  there  is  a  railway  down  each  side  of  tiie 
narrow  valley  of  the  Taff,  communication  is  not  otherwise 
aided,  for  the  electiic  tramcars  (which  are  not  the  property  of 
the  Town  Council)  run  merely  between  the  populous  parts  of 
Merthyr  and  Dowlais.  There  does  not  seem  to  be  any  prospect 
of  extension  of  the  tramway  system. 

I  am  informed  that  some  1,000  miners  are  daily  transported 
by  workmen's  trains  from  Merthyr  Town  to  collieries  down  the 
valley.  These  trains  are  for  the  most  part  provided  by  the  Coal 
Companies.  If  these  colliers  could  be  induced  to  reside  near 
their  work,  that  is  at  villages  near  pits  below  the  town,  the 
congestion  in  the  town  would  be  much  relieved.  Such  trans- 
ference would  depenu  upon  the  provision  of  suitable  houses  in 

™''l'^.'r'  "'  hOmM  ware  orwtod  In  rDDtrebiuh  and  Abercaoald  betvsea  IWl  and 
1906;  hnt  In  pnvlooi  ;ean  a  oonsidonblo  nnmbor  vera  bnltt  The  nmnlMr,  therefore, 
tioallr  tbs  nambsr  errcted  in  the  Hertbrr  Town  «m. 


these   localities,    mid,    perhaps,    upon   the    willingncBs   of  the  AFP.^No.u. 
colliers  and  tlieir  fumilifis  to  leave  the  more  populous  part  oi  saniiarT 
the  Borough.  ^H'SX^ 

Houses  vacated  by  these  colliers  in  Merthyr  Town  would,  if  Mer'ihyr' 
otherwise  suitable,  Ire  available  for  men  engaged  at  the  Dow-  Tyiiniibj 
lais  Iron  Works,  who  reside  in  congested  awas  in  Dowlais,  the  low!'™^ 
distance  between  these  points  being  not  very  great. 

The  encouragement  of  further  biiilding  down  the  valley  (a 
great  amount  having  iilreody  taken  place  in  recent  years)  is 
calcTilated  to  relieve  the  overcrowding  of  houses  upon  area  in 
other  parts  of  the  di-strict,  as  also  that  of  the  houses  themselves. 

It  seems  also  that  something  approaching  1,000  men  are 
daily  transported  by  train  from  Dowlaia  to  work  at  pits  some 
distance  south-east  of  that  place.  There  appears,  however, 
to  he  no  accommodation  for  such  meu  near  their  work. 

From  inquiries  lately  instituted  by  the  Town  Council,  it  seems 
that  while  land  can  be  readily  procured  for  building  purposes 
in  the  district  down  the  Taff  Valley,  land  in,  or  on,  the  outskirts 
of  the  mure  congested  parts  of  the  Borough  is  more  difficult 
to  obtain. 

Certain  owners  of  land  below  Merlhyr  Town  are  willing  to 
let  nn  long  lease  at  from  l^d.  to  2(7.  per  square  yard,  and  a 
considerable  amount  seems  to  be  obtainable  on  such  terms. 

Of  (he  ground  suitable  for  building  purposes  in  Merthyr 
Town  and  Bowlais,  some  does  not  appear  to  he  available.  How- 
ever, some  sites  are  obtainable ;  one,  for  example  situated  at  the 
upper  end  of  Dowlaia,  near  Ivor  Junction,  is  said  fay  the 
Borough  Surveyor  to  he  a  suitable  site,  and  a  considerable 
number  of  houses  could  be  built  here ;  the  terms  asked  are 
2J.  per  aquare  yard.  In  George  Town,  near  the  Cyfarthfa  Iron 
Works,  -Srf.  per  square  yard  has  been  asked.  Them  are  other 
sites,  such  as  land  at  IVyn-yn-Odyn,  near  the  new  Fever 
Hospital,  and  at  Thomas  Town,  near  the  new  Recreation 
Ground,  and  on  the  other  side  of  the  town  at  Penydarren,  where 
Degotiatians  might  secure  the  sale  of  suitable  building  land. 

The  acquisition  of  land  ought  not,  therefore,  to  present  insu- 
perable difficulties. 

If  certain  insanitary  areas  in  Merfhyr  and  Dowlais  were 
closed,  it  would  be  a  difficult  matter  to  house  again  on  the  same 
site  anything  like  the  number  of  persons  formerly  living  there. 
To  lay  out  the  ground  with  due  regard  to  the  Building  Bye- 
Laws,  would  nccossiiate  the  erection  of  a  much  smaller  number 
of  houses  upon  the  site.  I  made  some  enquiry  as  to  the  prob- 
able attitude  of  the  inhabitants  of  the  district  to  dwellings  of 
the  "barrack"  type;  (these  alone  could  house  again  on  the 
same  site  a  uuniher  equal  to  that  formerly  existing  on  it).  It 
appears  that  persons  of  the  coal  miner  and  iron  worker  class 
would,  as  a  rule,  object  to  such  dwellings,  but  there  is  a  portion 
of  the  population  who  would  not  object  to  residing  in  such 
barracks.  It  may,  perhaps,  be  found  that  the  only  way  in 
which  certain  classes  of  the  population,  receiving  very  low 
wages,  can  be  properly  house*!  at  a  rental  they  can  afford  to 
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App.A,Nol2    pay,    will    be  in  dwellings  of    this   type.       Certain    barrack 
Sanitary  dwellings  of  an  undesirable  type  already  exist  in  Merthyr,  and 

SJSf^SSS^  *^«se  were,  at  the  time  of  my  visit,  densely  populated. 

tratiOD  of 

Merthyr 

Tydfil;  by 

Dr.  Spencer  -rr  n 

iK)w.  Watee  Supply. 

The  public  water  supply,  which  is  the  property  of  the  Town 
Council,  is  derived  from  the  TafiE-fechan  Biver,  which  rises  in 
the  Brecon  Beacons,  at  the  foot  of  which  water  is  impounded 
in  the  Upper  and  Lower  Neuadd  Reservoirs  {see  map).  Tie 
capacity  of  these  reservoirs  is  350  and  75  million  gallons 
respectively.  This  water  is  piped  to  the  town,  where  after 
beinff  coarsely  filtered  to  clarify  it,  it  is  distributed  throughout 
the  district.  An  addition  to  the  supply  is  obtained  some  miles 
lower  down  the  stream,  below  these  two  impounding  reservoirs 
and  at  a  point  just  above  the  Pentwyn  Compensation  Reservoir 
(which  is  also  fed  by  the  TafE-fechan  River),  where  water  is 
impounded  after  passing  through  a  straining  basin,  and  is 
piped  to  sand  and  gravel  filter  beds  near  the  town ;  a  necessaiy 
procedure  on  account  of  the  presence  of  two  farms  along  the 
river  and  feeders  above  the  intake. 

The  Urban  District  Council  were  at  the  time  of  my  visjt  con- 
sidering whether  they  should  not  put  down  sand  filters  lor  the 
Neuadd  water,  mainly  for  the  purpose  of  counteracting  its 
alleged  plumbo-solvent  action.  I  have  been  unable  to  learn 
that  the  mixed  water  in  the  Upper  Neuadd  Reservoir  (apart, 
occasionally,  from  one  or  two  of  its  feeders),  has  ever  been 
found  to  be  acid  in  reaction.  The  lower,  and  much  smaller 
Neuadd  Reservoir  is  largely  fed  from  the  upper  one,  and  can 
be  used,  I  am  informed,  mainly  for  compensation  purposes. 
This  lower  reservoir  is  more  likely  to  contain  acid  water.  The 
Council  had  been  advised  both  by  their  own  medical  officer  and 
by  that  of  the  Glamorgan  County  Council  to  put  down  experi- 
mentally some  filter  at  a  comparatively  cheap  cost,  so  as  to 
avoid,  if  possible,  unnecessary  expense.  The  water  is  brownish 
in  colour  when  taken  directly  from  the  upper  reservoir,  and 
some  coarse  filtration  is  therefore  necessary.  It  is  a  very  soft 
water,  having  not  more  than  some  3  degrees  of  total  hardness. 
The  public  supply  is  ample  in  amount  for  the  needs  of  the 
district. 


Sewerage  and  Drainage. 

The  sewering  of  the  district  was  commenced  in  18G5,  and  by 
1868  3,500  houses  were  connected  with  the  sewers.  Now,  with 
the  exception  of  about  100  houses  scattered  over  the  outlying 
portions  of  the  district,  all  premises  are  connected  with  the 
sewers.  The  main  outfall  sewer  consists  chiefiy  of  a  brick 
barrel-shaped  sewer,  2  feet  in  diameter,  constructed  more  than 
30  years  ago.  Wrought  iron  tubes  replace  the  brick  barrel 
sewer  where  it  is  raised  above  the  ground.  The  brick  culvert, 
which  has  a  fall  of  from  1  in  300  to  1  in  1,800,  is  said  not  to  be 
in  a  good  state  of  repair,  and  subsidence  of  the  ground  due  to 
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mineral  workings  has  no  doiiht  in  places  altered  its  level.     Tlie  ipp.  a,  n 

subsidiary   sewers   cons^ist  of  eartnenware  pipes   with  cement  enaitBrj' 

joints  and  have  mostly  a  considerable  fall.  ^'ci"id'*inia^ 

The  sewers,  which  also  receive  storm-water,  are  ventilated  by  M^^y?' 

a  few  shafts  at  their  highest  pointH,  but  sewer  ventilation  is  q'^h'"™ 

mainly  carrieti  out  by  meaBs  of  the  noil  pipe  ventilators  of  the  Low."* 
house   drains;    there    being   commonly   no   intercepting   trap 
between  these  draius  and  t 


There  is  only  one  flushing  tank,  the  sewers  being  mainly 
flushed  from  time  to  time  by  means  of  a  hose  connected  with 
stand  pipes.  All  drains,  whether  in  newly  erected  houses  or 
elsewhere,  are,  since  a  recent  date,  tested  from  time  to  time  by 
the  sanitarj'  department,  the  water  test  being  always  employed 
except  where  the  head  of  water  would  be  excessive.  Ventilation 
of  drains  and  sewers  appears  to  be  defective  in  parts  of  the 
town,  and  examples  of  two  or  three  soil  pipes  to  one  ventilator 
were  seen ;  in  one  instance  I  saw  a  whole  street  in  which  the 
closets  at  each  end  were  alone  fitted  with  ventilators  to  their 
soil  pipes,  the  intervening  sewer  being  also  unventilated. 

The  sewage  is  delivered  on  two  sewage  farms  at  Troedyrhiw 
and  Abercynnn,  some  3  and  10  miles  respectively  below  the 
urban  part  of  Merthyr.  The  area  of  these  farms  is  about  350 
acres,  and  with  the  exception  of  20  acres  at  Troedyrhiw,  where 
intermittent  downward  _  filtration  is  employed,  all  sewage  is 
treated  by  broad  irrigation  over  the  land.  The  sewage  of  the 
Aberdare  I'rhan  District  is  also  treated  on  these  farms,  which 
are  managed  conjointly  by  representatives  of  the  two  district*. 
A  part,  of  the  sewage  of  the  Mountain  Ash  Frban  District  is 
also  treated.  I  understand  that  no  complaints  have  been  made 
of  any  nuisance  from  these  farms. 

Disposal  of  sewage  on  farm  land  was  first  introduced  at 
Merthyr  in  1870. 


I     are  a  few  n 


EXCSEHENT  AND  ReFDSE  DISPOSAL. 

i(  Disposal. — Is  mainly  by  water-closets,  but  there 
few  pail  privies  in  outlying  parts  of  the  district. 

A  very  large  number  of  water-closets,  especiallv  in  Dowlais, 
are  not  provided  with  flushing  cisterns,  ^lany  of  those  that  I 
saw  were  extremely  foul.  In  some  instances  where  more  than 
one  family  used  the  closet,  it  appeared  to  be  no  one's  duty  to 
flush  it.  I  saw  some  cases  where  the  pan  being  too  full  for  use, 
resort  was  had  to  the  floor.  The  only  method  of  abating  such 
recurring  nuisances  is  the  provision  of  a  flushing  cistern  for 
each  closet,  and  as  to  this  there  should  be  no  difficulty,  as  I 
understand  the  water  supply  of  the  district  is  abundant  for  all 
purposes. 

Even  where  a  flushing  tank  had  been  provided  for  the  closet, 
the  apparatus  in  a  number  of  instances  was  fo\md  at  the  tune 
of  my  visit  to  be  out  of  order,  and  many  closet  pans  were  con- 
sequently very  foul.     For  instance,  in  making  a  nouse-to-houBe 
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APP.A,No.i^  visit  in  the  locality  known  as  Riverside,  Merthyr,  which  con- 
tains premises  used  chiefly  as  common  lodging  houses  and  as 
apartments  let  nightly  to  couples,  the  following  conditions  were 
found :  — 


Sanitary 
droum^tances 
and  AdminiE- 
tiuiion  of 
Merihyr 
Tydfil ;  by 
Dr.  Bpenoer 
Low. 


No.  ] .    W.C.  with  flash  tank,  cloeet  pan  £airly  dean,  urinal  defoctiyo. 
No.  2.    W.C.  opens  and  ventilates  solely  into  scullery  off  kitchen.    No  yard 

Flush  -tank  out  of  order,  but  pan  fairly  clean. 
No.  3.    Flush  tank  out  of  order,  pan  very  foul. 
No.  4.    Oloset  pan  broken.    No  flush  tank. 
No.  5.    Closet  pan  choked.    No  flush  tank. 
No.  6.    Flush  tank  defective. 
No.  7.    Closet  pan  very  f  ouL 

Noe.  8j  9.    Use  same  oloset,  no  flush  tank,  closet  seat  broken. 
Nos.  10, 12, 13.    Use  same  closet,  which  was  in  a  very  foul  state.    Pan  fnll 

of  f»ces,  no  flush  tank,  closet  seat  broken,  roof  leaks,  floor  filthy,  closet 

smelt  foully. 
No.  11.    No  flush  tank. 

Nos.  14, 15.    Use  same  closet,  which  was  kept  clean.    No  flush  tank. 
Nos.  16,  17.    Use  same  closet,  no  flush  tank,  pan  very  foul. 

In  Dowlais  and  elsewhere  abundant  examples  of  similar  con- 
ditions can  readily  be  found  and  will  continue  to  exist  until 
each  closet  is  provided  with  a  suitable  closet  pan  and  a  proper 
flushing  cistern.  This  very  urgent  matter  should  be  at  once 
taken  in  hand  by  the  Town  Council. 

Refuse  Disposal  and  Removal, — There  are  a  few  ash  pits  in 
the  district.  In  most  parts  of  it  a  daily  removal  of  house  refuse 
is  effected,  householders  putting  out  their  refuse  every  morning 
into  the  street  in  small  receptacles  of  various  sorts.  In  this 
way  very  little  house  refuse  accumulates  in  the  houses  or  in 
the  yards.  It  is  carted  to  tips  within  the  district.  At  certain 
points  very  serious  nuisances  arise  through  these  refuse  tips, 
owing  to  their  proximity  to  dwellings. 

There  are  at  present  seven  refuse  tips  in  use  in  the  district, 
two  having  been  lately  discontinued.  In  1903  the  Medical 
Officer  of  Health  reported  that  something  like  210  loads  of 
refuse  were  being  daily  d-eposited  at  these  tips. 

The  Gdlifaelog  tip  is  within  30  yards  of  houses  in  High 
Street,  Penydarren.  In  1903  the  Medical  Officer  of  Health 
reported  that  during  warm  weather  the  premises  within  a 
radius  of  250  yards  of  this  tip  were  infested  with  flies.  It  was 
still  largely  used  at  the  time  of  my  visit,  and  women  and  child- 
ren are  allowed  to  sort  the  refuse  on  it,  a  practice  which  no 
doubt  assists  in  raising  and  scattering  dust.  Needless  to  say 
this  tip  is  a  menace  to  the  health  of  the  district.  Some  70 
loads  are  daily  deposited  here. 

The  Merthyr  Vale  tip  is  also  close  to  houses,  and  persons 
living  near  it  complained  to  me  of  nuisance  from  stench  and 
from  flies.  Apparently  there  is  some  prospect  of  this  tip  being 
disused,  and  refuse  would  then,  it  is  said,  be  carted  some  dis- 
tance to  the  Troedyrhiw  sewage  farm  to  raise  the  level  of 
certain  waterlogged  fields  there.  However,  refuse  was  at  the 
time  of  my  visit  still  being  deposited  at  this  tip  in  obiectionablc 

f)roximity  to  dwelling  houses.     This  tip  receives  about  eight 
oads  daily. 
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The  TrtharrU  lip  is  also  close  to   houses,  and   here   ncrtiiii   Arp.A.Ko, 
complaints  were  made  to  me  of  offensive  emells  and  ot  flies,  RaniiaTr^ 
mnd  oi  waste  paper  hittwing  ulmnt.    I  nm  quite  unable  to  agree  oirenmwanH 
with  a  portion  of  the  report  made  by  a  sub-Committee  of  the  Knion  oi 
Mcrthyr    Council    in    reference    to    the    provision    of    refuse  S^n^Tb- 
destructors.      They  reported  in  October,  1904,  "  it  {i.e.,  the  par-  Dr.Bpencra      I 
ticulsr  Treharris  tip)  is  a.  considerable  distance  from  buildings,  ^*'' 
and  in  the  opinion  of  your  Committee  this  place  could  be  left 
in  abeyance  for  the  present";   and  this  notwithstanding  that 
in  the  Annual  Report  for  the  previous  year,  1903,  the  Judical 
Officer  of  Health  had  stated  ''Melingaiach,  Kailway  Terrace, 
Cardiff  Boad,  and  Cardiff  Street  are  all  within  40  yards  of  the 
(Treharris)  tipping  ground,"  and  that  this,  among  other  sites, 
was  utterlv  unsuitable  for  tipping  purposes.       About  20  loads 
are  daily  deposited  at  this  lip. 

The  Ahcrgan  tip,  which  was  an  obiectionable  aite,  la  no 
longer  used.     Some  eight  loads  were  daily  tipped  there. 

The  Plymoufh  tip,  now  the  priucipnl  place  for  the  deposit  of 
refuse  from  Brecon  Bnad,  Mcrthyr  town,  Georgetown,  and 
Abercanaid,  is  not  neaixr  to  houses  than  200  yaixls.  I  did  not 
hear  of  any  complaints  in  regard  to  this  tip,  where  some  80 
loads  are  daily  deposited. 

The  Graiyherlhlwyd  and  Traedyrhiw  tips,  which  receive 
lespectivolv  some  seven  and  ten  loads  of  refuse  daily,  are  not 
in  particularly  objectionable  situations,  as  far  as  houses  are 
concerned,  though  they  are  placed  close  to  frequented  roads. 
On  the  irirmer  of  these  tips  the  contents  of  some  pail  closets  are 
fiometimes  deposited. 

The  Caeracea  lip  has  now  become  an  objectionable  site  on 
account  of  building  operationH  in  its  neighbourhood.  Some 
200  houses  have  recently  been  built  within  a  quarter  of  a  mile 
cf  this  tip.  At  the  Pant  Fever  Hospital,  some  300  yards  off. 
much  nuisance  from  flies  has  been  experienced.  Till  1903 
only  two  loads  were  daily  tipped  here,  but  since  the  develop- 
ment of  the  district  this  amount  has  been  much  increased. 

For  a  number  of  years  the  successive  Medical  Officers  of 
Health  have  represented  to  the  Urban  Council  the  objection  to, 
and  danger  of,  several  of  these  refuse  tips, 

The  late  Dr.  T.  J.  Dyke,  the  late  Dr.  C.  E.  O.  Simons,  and 
Dr.  W.  W.  Jones,  who  liavo  all  acted  as  Medical  Officers  to  the 
Council,  have  unanimously  condemned  the  existing  methods 
of  refuse  disposal;  but  without  effect.  Dr.  D.  J.  Thomas, 
in  his  Annual  Report  for  1901,  remarked  in  dealing  with  the 
causes  of  diarrhoea  mortality  among  infants:  — 

"The  accunmlntion  of  Hltbf  domsstic  rofase  should  be  discoaraged. 
In  this  ra-peet  the  preatcat  oHenL'or  i-  tha  Counoil  it«elf.  By  dinposiag  o( 
the  houne  refuse  as  it  doen,  it  oiaiiufaetiirFE  the  very  coaditions  uuder  which 
diarrhcea  pievoila.    The  refute  Up  at  QellifibeloR,  which  is  in  tho  midat  of  a 

popnlotin  urea,  cannot  hut  be  injuriouB  to  health It  is  to  bo  earnestly 

bt^icd   that  the   Council   will   proceed   without    further    delaj   with    the 
construction  of  refuse  deatruclois." 
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p.  A,  NO.UL  In  his  Annual  Bei>ort  for  1902  Dr.  Tliomas  refers  to  tkl 
disposal  of  house  refuse  as  remaining  in  the  same  unsatisfadiml 
condition  as  it  did  12  months  ago,  and  goes  on  to  remasj 
that :  — 
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'*  This  diflinxBting  i»aot!oe  of  tipping  refuse  finds  no  defenders  nomfaii 
except  on  the  grounds  of  eoonomjr.  If  the  sums  which  haye  been  expoMI 
by  the  Connoil  on  these  tips  within  reoent  years  be  taken  in  consideiilioi,! ' 
doubt  if  the  practice  is  an  economical  one.  Hnge  soma  have  been  expend 
and  rightly  so,  on  your  water  and  sewage,  and  yet  yon  ccmtiniie  to  % 
hnndrwls  of  tons  of  filth  in  the  midst  of  the  district.  The  only  nnitaj 
and  satisfactory  method  of  dealing  with  the  refuse  is  to  bum  it^** 

In  his  Annual  Report  for  1903  the  Medical  Officer  of  Heald, 
after  recording  that  no  improvement  in  method  of  disposing  d 
house  refuse  had  been  made  in  the  year,  and  that  every  jw 
the  evil  became  aggravated,  says :  — 

*'  There  are  10  of  those  tips  within  the  district ;  all  are  unsighUyal 
objectionable,  but  some  are  po^tiyely  dangerous." 

He  then  proceeds  to  report  fully  upon  each  tip.. 

In  1904  he  reported  that  no  scheme  had  been  decided  upoB. 

Thus,  at  th-e  date  of  my  visit,  August,  1905,  refuse  was  «tifl 
being  deposited  in  places  which  had  been  pointed  out  long  ago, 
and  by  four  successive  medical  officers  of  health,  to  be  alto- 
gether unsuitable  sites  for  tips. 

The  Council  appear  to  have  considered  the  subject  of  tke 
destruction  of  house  refuse  by  burning  from  time  to  time 
Thus,  the  first  report  on  this  subject  I  have  heard  of  was  by 
Mr.  Harvey,  their  engineer,  about  1897.  Messrs  Hancock  ani 
Dybe  (engineers)  reported  in  1898  and  1902,  and  in  October, 
1904,  a  sub-committ-ee  of  the  Council  reported  on  the  subjed 
and  recommended  that  most  of  the  house  refuse  ehould  be  op- 
posed of  by  burning.      They  found  that — 

*'  The  matter  is  of  urgrent  importanoe,  and  it  is  hoped  that  the  Oovneil 
wiU  make  up  their  minds  to  adopt  some  system  for  the  ^ifna^l  of  the 
refuse  without  further  delay.** 

In  the  summer  of  1905  advertisements  appeared  inviting 
tenders  foi*  the  erection  of  plant  capable  of  efDectually  burning 
120  tons  of  refuse  per  day. 

The  attitude  of  the  late  Council  in  this  matter  of  refuse  dis- 
posal throws  some  light  upon  their  procedure  in  reference  to 
questions  of  urgent  importance.  It  is  obvious  that  there  has 
been  in  the  Council  an  obstructive  element  sufficient  to  shelve 
for  a  number  of  years  the  remedying  of  an  evil  which  has  been 
yearly  pointed  out  to  them  by  successive  Medical  Officers  of 
Health,  in  a  most  insistent  manner.  Other  instances  of  this 
attitude  will  appear  in  this  report. 


Registered  Buildings  and  Teades. 

Buildings  cmd  Trades  registered  or  licensed  by  the  Counci 
as  a  Sanitary  Authority  are  showi^  in  the  f qllowing  table :  — 
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Tablb  III. 


Building  or  Trade. 


Number. 


•••        ... 


Common  Lodging  HooBes 

Other  C* tenement")  Lodging  Houses 

Slaughter  Houaee 

Dairies  and  Milk  Shops... 

Cowsheds 


Bakehouses 


•••        •• 


.*•        .. 


Offensive  Trades ... 


...        ... 


19 

85 
36 

.    117 

86 

6 


App.  a.  No.  12. 
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Common  Lodging  Houses  are  under  the  supervision  of  the 
Police.  They  were,  at  the  time  of  my  visit,  generally  speaking, 
kept  in  a  cleanly  manner  and  were  efficiently  ventilated.  In  a 
number  of  instances,  however,  breaches  of  the  bye-laws  were 
detected.  In  «ome  cases  no  card«  were  hung  up  stating  the 
permissible  number  of  lodgers  in  a  room;  or  the  cards  were 
carelessly  placed  in  wrong  rooms,  or  more  beds  were  present 
than  allowed  by  the  cards ;  in  some  instances  beds  were  made 
up  in  the  passages,  windows  were  not  kept  open,  and  so  forth. 
Other  undesirable  matters  noticed  were  hand-flushed  water 
closets,  and  the  keeping  of  ducks  in  the  lodging  house  yard. 
In  view  of  the  above  conditions  it  would  appear  that  these 
common  lodging  houses  are  not  inspected  sufficiently  often. 
The  matters  to  which  I  am  taking  exception  would  probably 
attract  more  readily  the  attention  of  a  sanitary  inspector  than 
that  of  a  police  officer. 

The  overcrowding  of  some  of  the  lodging  houses  is  doubtless 
associated  with  the  dearth  of  satisfactory  accommodation  for 
single  men  in  the  district. 

Slaughter  houses, — Of  the  35  slaughter  houses  in  the  districti 
only  two  when  judged  by  the  standard  of  the  Board's  memor- 
anoum  on  the  subject  can  be  regarded  as  satisfactory. 

In  24  cases  the  slaughter  house  is  within  30  feet  of  dwelling 
houses,  18  of  them  being  contiguous  to  dwellings;  they  are 
situated  in  some  of  the  most  con^sted  parts  of  the  district.  In 
two  instances  the  only  entrance  is  through  a  dwelling  house  or 
shop,  and  as  regards  five  the  cattle  enter  by  crossing  a  public 
footway.  Ventilation  of  slaughter  houses  is  commonly  insuffi- 
cient, and  the  walls  are  not,  with  very  few  exceptions,  rendered 
smooth  and  impervious  for  a  sufficient  height  from  the  floor. 
Flagged  floors  with  defective  joints  are  common. 

Twenty-six  slaughter  houses  have  trapped  drains  inside  the 
building;  in  the  others  traps  are  outside.  In  one  case  the 
closet  and  urinal  of  a  public  house  are  situated  within  a  portion 
of  the  slaughtering  area^  a  door  leading  from  the  public  house 
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A^p.A«No.i2.  directly  Into  the  slaughter  house;  and  the  public  house  drain 
empties  over  an  open  trap  which  is  within  the  slaughter  house. 
The  public  house  has  no  open  area  except  that  which  is  common 
to  the  slaughter  house. 

As  these  slaughter  houses  are  scattered  all  over  the  district, 
systematic  inspection  of  slaughtered  carcases  is  impossible. 
Certain  breaches  of  the  bye-laws  were  noticed: — In  two  in- 
stances dogs  belonging  to  the  butcher  were  within  the  slaughter 
house  while  killing  was  going  on.  In  another  case  sheep  were 
being  prepared  for  slaughter  under  conditions  of  needless 
cruelty.     Some  of  the  premises  were  in  a  filthy  state. 

In  some  instances,  however,  the  premises  were  clean  and 
well  kept,  though  they  were  in  a  very  objectionable  proximity 
to  dwellings. 

A  public  abattoir  or  abattoirs  would  constitute  a  much  needed 
sanitary  improvement,  and  until  such  a  place  is  provided  meat 
inspection  must  continue  imperfect,  and  the  wholesomeness  of 
the  meat  sold  to  the  public  must  depend  largely  upon  the 
pathological  knowledge  of  the  butchers  and  upon  their  willing- 
ness to  apply  it. 

Dairies,  Cowsheds  and  Milkshops, — ^Nearly  all  the  milk  sold 
in  the  district  is  produced  within  its  immediate  neighbourhood. 
Cowsheds  generally  are  in  use  only  during  a  portion  of  the 
year,  the  cows  being  turned  out  to  grass  during  the  remainder. 
Of  late  years  the  Dairies,  Cowsheds  and  Milkshops  Order  seems 
to  have  been  more  strictly  enforced. 

There  are  now  few  cows  kept  in  the  denser  part  of  Merthyr 
town,  and  by  insisting  upon  necessary  cubic  space  per  cow  m 
Dowlais  the  number  of  cowsheds  there  is  being  diminished. 

Lighting  and  ventilation  of  cowsheds  have  been  improved; 
but  tnere  is  still  room  for  amendment  in  these  respects. 

Bakehouses. — Appear  to  be  generally  satisfactory. 

Offensive  Trades, — These  include  that  of  a  fellmonger  and 
that  of  a  horse  slaughterer.  The  premises  in  question  are  not 
in  proximity  to  dwellings,  and  they  do  not  seem  to  have  given 
rise  to  complaints. 


Vital  Statistics  and  Infectious  Diseases. 

The  general  death-rate  in  Merthyr  has,  on  the  basis  of  the 
recorded  populations,  remained  persistently  higher  than  that 
of  most  of  the  other  large  towns.  Thus  for  the  10  years 
1894-1903  the  average  death-rate  of  only  one  of  the  76  Great 
Towns  of  the  Registrar-Oeneral  was  higher  than  that  of 
Merthyr. 

The  following  table  gives  the  comparative  figures  for  Eng- 
land and  Wales,  the  Great  Towns  and  Merthyr  for  the  years 
1901-1905. 


Table  IV.,  showing  Crude  General  Death  Rates,  Zymotic  Arp.A.K 
BOeath  Bates,  and  In&ntile  Mortality  figures  for  England  and  soaiur; 
^^ales.  Great  Towns,  and  Merthyr  Tydfil.  '^Taa" 


~ 

mi. 

1903. 

im. 

' 

1*0, 

■m 

t  i  .1, 

g 

5    li 

II 

»  1  h 

i'liji 

irii:|! 

s 

1    td 

«  'a    L 

.  1?  *i 

%  M 

:  i  ill 

It 
I' 

i 

1= 

Is  SI 
Is,  Si 

i  m 

IB 

a-ws 

151 

ia-3  1  M 

1 

133 

IB'l 

r4BJ  IS3 

ia-3  1-Bt 

IM 

16*2 

1-61 

m 

>-WMt"  Towna*.. 

17-1 

a-u 

m 

17-4 

a- 12 

,„ 

,.■. 

1-811 

114 

17-3  a-« 

™ 

15'7 

1'8S 

m 

fcittyT  Tydfil    .. 

»'8B 

3-6J 

m 

2»W 

r, 

18.-. 

„.. 

r. 

15. 

ifl-7riat 

tse 

,, 

. 

m 

In  practically  every  instance  the  Merthyr  figures  are  con- 
■iderably  higher  than  those  of  the  Great  Towns.  This  differ- 
ence is  necessarily  still  more  marked  when  Merthyr  figures  are 
contrasted  with  those  for  England  and  Wales.  The  death-rate 
in  England  and  "Wales  in  1905  was  lower  than  that  of  any 
other  year  on  record,  but  in  Merthyr  it  was  higher  than  in  the 
previous  two  years. 

At  l^rthyr  the  very  high  infantile  mortality  figure  helps  to 
account  for  the  high  general  death  rate.  In  1904,  for  example, 
of  the  general  death  rate  of  19'7  per  1,000  living,  7'2  were 
accounted  for  by  infants  under  one  year  of  age,  or  looking  at 
it  in  another  way,  523  of  the  1,437  deaths  were  infants  under 
12  months — more  than  one-third  of  the  total  deaths.  The 
high  birth-rate  in  Merthyr  necessarily  involves  a  high  infantile 
dmih-rate  per  1,000  population,  but  not  of  course  necesBarily  a 
hiffh  infantile  nwtialiiy  figure.  In  1905,  the  infantile  mor- 
tau'^  for  the  whole  country  (England  and  Wales)  was  128  per 
1,000  children  bom,  18  per  1,000  below  the  rate  in  1904,  and 
lower  than  the  rate  of  any  other  year  on  record.  Yet  the 
Merthyr  rate  is  the  highest  since  1901. 

Among  the  other  factors  which  help  to  raise  the  Merthyr 
death-rate  is  Measles.  In  the  10  years  1894-1903  none  of  the 
Great  Towns  outside  Lancashire  had  a  higher  average  death- 
rate  from  Heasl^.  The  number  of  deaths  from  this  cause 
daring  the  present  year  has  been  enormous  {se^  Table  XIY., 
page  237). 

As  regards  Whooping  Cough,  Diphtheria  and  "Fever" 
(chiefly  Enteric  Fever),  Merthyr  ranks  among  those  towns  with 
the  highest  average  death-rates  from  these  causes.  Some  men- 
tion is  made  later  of  these  facts  in  dealing  with  these  diseases. 

■  a  TowiH  In  IMl,  Ta  In  ISOa-G. 

'  —-  ---  ul  BspoTt  of  the  Hodlml  OSoer  ol  HsaHh  Rlvoa  thli  flgute  bi  2'3  but 
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A,NaU.  While  sex  and  age  distribution  may  affect  death-rates  ii 
marked  manner,  the  high  mortality  rates  for  Merthyr  aiei 
capable  of  explanation  on  a  basis  of  exceptional  age  and  i 
distribution.  The  **  Corrected  Death-rate  "  and  the  Compa: 
tive  Mortality  Figures,"  which  correct  for  sex  and  age  distril 
tion,  are  higher  than  those  in  the  majority  of  the  Great  Toi 
Thus,  in  1902  Merthyr  was  at  the  bottom  of  the  list  of  tlie 
Great  Towns.  In  1903  and  1904  only  12  and  15  respectii 
of  these  towns  had  higher  Comparative  Mortality  Figures  t! 
Merthyr. 

The  lNFii:NTILE  MORTALITT. 

The  following  figures  show  the  extent  of  infantile  mortj 
in  Merthyr  during  the  past  17  years,  contrasted  with  tha 
the  *'  large  towns     of  the  Registrar-General. 

Table  V. 


Tear, 

» 

Deatiia  under  one  year  per 
1,000  birthii  registerel 

Mertlijr. 

Lar^  Towns. 

1889 

••• 

••• 

••• 

209 

1611 

1890 

••• 

••• 

••• 

206 

172    (28townO 

1891 

••• 

••• 

••• 

193 
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}  (33  towns) 
181  I 

1894 

••• 

••• 

.•• 

173 

143^ 

1896 

••• 

••• 

•«• 

232 

176 

1896 
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••• 

209 

161 

1897 

••• 
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••• 
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169 

1898 

••• 
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... 
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178 

►  (67  towns) 

1899 
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178 

1900 

••• 

•■• 

••• 

190 

166 

1901 

••• 

•»• 

••• 
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163 

1903 

•■• 

•*• 

••• 

186 

146^ 

1903 

••• 

••• 

••• 

164 

144 

1904 

••• 

..• 

..• 

186 

160 

>  (76  towns) 

1906 

.«• 

.•• 

••• 

204 

140^ 

The  following  table  shows  the  relative  share  of  death 
by  year  of  some  of  the  diseases  which  go  to  inflate  the  ivA 
mortality  figures  in  Merthyr. 
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Low. 


APP.A,No.i2.        The  above  table  shows  the  percentage  of  the  deaths  under 

one  year  occasioned  by  certain  groups  of  diseases.  It  can  only 
be  taken  as  a  rough  expression  of  the  number  of  deaths  ojf 
which  some  at  least  might  have  been  prevented.  For  instance, 
it  is  possible  to  sa^  how  many  deaths  are  directly  due  to 
diarrhoea  and  enteritis,  which  commonly  arise  from  improper 
feeding ;  but  the  table  cannot  show  the  whole  number  of  deaths 
due  to  errors  in  feeding,  which  are  tabulated  under  very  many 
headings,  such  as  marasmus,  wasting,  convulsions,  teething, 
want  of  breast  milk,  and  so  forth. 

Infants  which  require  such  watchful  care  are  at  times,  it 
seems,  unduly  and  unnecessarily  exposed  to  inclement  con- 
ditions in  Merthyr.  For  instance.  Dr.  D.  J.  Thomas  makes 
the  following  statement  in  his  Annual  Report  for  1904  on  the 
causes  of  the  increased  infantile  mortality:  — 

"  The  largest  increase  was  due  tx)  diseases  cf  the  digeetiTe  mtem.  which 
were  returned  as  the  cause  of  104  deaths.  This  increase  was  limited  to  the 
pnmmer  months,  and  was  due  to  the  warm  weather  ezperienoed  daring  the 
third  quarter  of  the  year.  There  was  also  an  increase  in  the  nomlwr  of 
deaths  from  marasmus.  This  might  be  expected,  as  this  disease  Ib  primarQy 
due  to  digestive  disturbances.  There  was  also  a  large  inazeaae  in  the 
number  of  deaths  from  diseases  of  the  lungs.  Bronchitis  was  responsible 
for  53  deaths  and  pneumonia  for  47.  Forty  .per  cent,  of  the  deaths  from 
diseases  of  the  respiratory  organs  occurred  in  January.  Lung  diseases  are 
always  most  prevalent  in  winter,  but  it  is  possible  that  conditions  other 
than  climate  operated  in  the  cauFation  of  an  abnormal  death  rate  from  theee 
diseases  during  January.  It  was  the  month  of  the  hidden  treasure  eriae, 
and  when  it  is  remembered  how  women  with  babies  in  their  arms  were 
exposed  to  the  vicissitudes  of  the  weather  in  the  search  for  the  money,  no 
surprise  need  be  felt  at  the  abnormal  incidence  of  lung  diseuus  amonf 
infants." 

In  regard  to  the  influence  of  season  upon  infantile  mortality 
in  Merthyr,  speaking  generally,  the  years  with  hiffh  rates  have 
been  those  with  dry  summers  and  vice  versd.  This  has  not  been 
invariably  so,  as  will  appear  from  the  following  Table  VII.: — 

Table  VII. 

Showing  Relation  op  Rainfall  to  Infantile  Mortalitt 

IN  Merthyr  prom  1894  to  1904. 


Tears. 

Total 

Rainfall,  July  1st- 
October  31st. 

Annual 
Infantile 
Mortality 

Rainfall. 

Number  of 

(deaths  under 

Amount. 

days  upon 
which  rain  fell. 

one  year  per 
1,000  births). 

Inches, 

Jnchet, 

1894 

72-2 

18-5 

71 

173 

1895 

60-8 

35-5 

92 

232 

1896 

65-0 

14-9 

76 

209 

1897 

76-8 

13-1 

69 

209 

189S 

60-8 

20-5 

63 

190 

1899 

61-3 

16-7 

48 

269 

1900 

70-0 

18-1 

59 

190 

1901 

M-6 

22-7 

64 

222 

1902 

49-5 

24-5 

75 

186 

1903 

86-1 

23-8 

66 

154 

1904 

•••               •••                ••• 

61-0 

21-7 

70 

186 

S2S 

The  death  returns  of  the  Registrar-GenerRl  show  that  not  app.  i.No.  ii. 
only  is  there  an  enormoug  annual  sacrifice  of  "infants,  but  that  g„nit^ 
ill  Merthyr  it  is  on  a  larger  scale  than  in  most  of  the  other  bisr  circumBtanem 
towns.  ^^'tiSn^S""-- 

In  Merthyr  there  are  certain  conditions  which  should  tend  TydaiTbr 
to  a  low  infantile  mortality.  Here  the  female  members  of  ^.^^^ 
families  do  not  eomnionly  go  out  to  work;  hence  there  is  no 
reason  why  mothers  should  not  in  general  nourish  and  other- 
wise look  after  their  infants.  In  regard  to  another  matter, 
too,  the  town  is  peculiarly  favoured  in  that  there  are,  practically 
speaking,  no  privy  middens  and  few  ash-pits,  the  organic 
emanations  from  which  in  places  where  they  exist  commonly 
serve  lo  pollute  food,  especially  milk.  I'Lese  advantages  are, 
however,  largely  thrown  away  by  the  di.'J inclination  of  mothers 
to  nurse  their  infants.  The  result  is  that  babies  are  in  many 
cases  fed  upon  improper  food  administered  in  unsuitable  vessels, 
the  long-tubed  bottle  being  commonly  used  in  Merthyr.  The 
boat-shaped  bottle  is  rarely  seen  in  use.  It  caimot  be  too 
strongly  urged  upon  mothers  that  the  latter,  for  artificial 
feeding,  is  the  kind  of  bottle  which  should  be  used,  if  the  baby 
is  to  have  a  proper  chance  of  surmounting  the  various  ills  of 
infancy. 

The  rubber  dummy  teat,  so  frequently  dropped  on  the  filthy 
ground  and,  uncleansed,  again  sucked  by  the  babj[,  is  prob- 
ably a  means  of  administering  to  it  the  poison  which  causes 
(liarrhoffa  in  infants.  Yet  in  Merthyr,  as  in  many  industrial 
towns,  the  use  of  these  teats  is  nearly  universal.  The  employ- 
ment hero  of  various  unsuitable  patent  foods  for  feeding  babies 
may  be  mentioned  as  another  cause  of  diarrhtea  and  ill-health, 
often  resulting  in  the  baby's  death. 

The  filthy  houses  of  the  poor,  the  lack  of  proper  pantry 
accommodation  for  the  safe  storage  of  mtlk  and  other  food,  the 
proximity  of  the  Council's  refuse  tips,  poverty,  indifference, 
deliberate  neglect  after  proper  instruction,  want  of  care  owing 
to  inexperience  of  the  mother,  hereditary  diseases,  lack  of 
nourishment  of  the  mother,  overcrowding  and  insanitary  sur- 
roundings generally,  prevalence  of  zymotic  disease,  as  well  as 
affections  of  the  respiratory  system,  must  needs  have  in 
Merthyr,  as  elsewhere,  an  adverse  influence  upon  the  infantile 
mortality. 

Among  the  measures  best  calculated  to  reduce,  in  the 
present,  infant  mortality  in  Merthyr  may  be  mentioned  the 
education  of  mothers  by  the  personal  and  repeated  visits  of 
tactful  and  capable  women  who  would  explain  and  leave  with 
the  mother  printed  instructions  as  to  how  babies  should  be  fed 
and  cared  for,  Frequent  after-visits  would  be  necessary  to  see 
that  the  instructions  were  not  forjrotten  or  ignored.  In  ad- 
dition to  general  rules  for  maintaining  health,  girls  should  be 
taught  in  schools  the  elementary  facts  upon  which  the  welfare 
of  infants  depend. 

At  present  the  chief  means  of  combating  the  infantile  mor* 

tality  in  Merthyr  consists  in   the  distribution   of  leaflets   on 

infant  feeding  to  the  mothers  by  the  medical  men  and  mid- 
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wives.  It  would  be  desirable  to  ascertain  accuratelv  the  pni- 
portion  of  infants  born  in  Sferthyr  wlio  are  wholly  breast  fed, 
those  partially  bieast  fed,  and  those  artificially  fed.  as  also  the 
kind  of  artificial  food  upon  which  tbey  are  beinjr  brought  up. 
Local  information  of  a  valuable  kind  would  then  no  doubt  be 
forthcoming  as  to  the  relative  mortality  rates  among  these 
different  classes  of  infants.  People  would  probably  take  more 
notice  of  object  lessons  taught  them  from  material  supplied  by 
their  own  locality. 


Isolation  of  Infectious  Diseases.  ^H 

Isolation  HosjrUah. — There  are  at  present  three  Isolation 
Hospitals  in  the  district,  and  a  fourth  is  now  being  built. 

>(a)  The  Srecon  Road  HospUal  was  originally  an  old  school, 
which  was  converted  to  hospital  purposes  in  18o5  when  cholera 
threatened.  It  contains  two  six-bed  wards  and  two  nurses' 
rooms,  all  under  the  same  roof.  Dwellings  abut  upon  the  site, 
the  accommodatioQ  for  the  staff  is  unsuitable  and  the  buildiue 
is  structuraUy  defective.  The  hospital  is  therefoi'e  not  siiileu 
for  its  purpose.  It  was  <?mpty  at  the  time  of  my  visit,  but  it  is 
commonly  used  in  winter  for  isolating  cases  of  enteric  fever 
when  the  Pant  Hospital  is  full. 

(b)  The  Pant  Hospital  is  situated  near  the  northern  boundaty 
of  the  district.  It  was  originally  used  for  isolating  small-poi, 
then  for  accidents  and  fevers,  and  now  it  constitutes  the 
ordinary  fever  hospital  of  the  district.  It  is  an  old  wooden 
building,  with  an  outer  covering  of  tar  felting.  ITie  fact  that 
railway  lines  form  two  of  the  lionndaries  of  its  confined  sile 
renders  risk  of  fire  from  sparks  from  engines  not  inconsiderahlc. 
Accommodation  is  proviled  here  for  21  beds;  there  are  twu 
large  wards,  each  divided  longitudinally  by  partitions  down 
the  middle,  but  not  reaching  to  the  roof,  anil  two  small  wards. 
The  staff  quarters  are  in  the  same  building  and  are  inadequate. 
The  whole  building  is  quite  unsuitable  for  hospital  purposen. 

(c)  The.  Tw]in!/rodyn  Temporarii  Hospital  for  small-poi  is  a 
galvanized  iron  building  lined  with  wood,  containing  accom- 
mudaiion  for  IS  patients  in  two  large  wards.  Between  these 
two  wards,  and  under  the  same  roof,  are  the  staff  quarters, 
consisting  of  kiti-hen,  pantry,  nurses'  sitting-room,  and  three 
bedrooms.  The  mortuary  and  laundry  are  in  separate  de- 
tached buildings.  As  a  hospital  of  a  temporary  type  it  miQr 
be  regarded  as  not  unsatisfactory.     Hut  it  is  situated  within  a 

auarter  of  a  mile  of  the  new  permanent  hospital,  and  it  had 
[so  within  the  quarter-mile  radius  a  considerable  number  of 
houses,  many  of  them  new.  Moreover,  the  Sanitary  Authority 
has  given  an  undertaking  to  the  Board  not  to  isolate  small-pox 
on  the  site  when  their  new  fever  hospital  (also  unsuitable  for 
small-pox  by  reason  of  thepopulation  in  its  neit^hbourhood)  in 
ready  for  occupation.  The  ((uestion  will  then  arise  as  to 
whether  these  temporary  buildings  should  be  removed  to  an- 
other site  for  the  isolation  of  small-pox,  or  whether  new  build- 
inga  should  be  erected  elsewhere  for  small-pox,  and  the  present 


and  AiliDlnl<i- 


buildings  used  for,  say,  the  isolation  of  scarlet  fever,  no  pro-   Afp.  a.  N&.ia. 
vision  for  which  is  bo  far  being  made  at  the  new  permanent  Bamtary 
hospital.  ™        ' 

This  Twynyrodyn  Hospital  is  hardly  fenced  in  at  all.      The  uenhyr 
fiituro  of  this  hospital  should  be  settled  at  an  early  dat*,  so   ^r.^apL-niw 
that  when  the  time  conies  none  of  the  delay  which  has  been  i^iw. 
experienced  at  Merthyr  over  other  important  matters  may  be 
encountered. 

The  above  three  hospitals  are  biiilt  ou  land  leased  to  the 
Council. 

(d)  The  Central  Fever  Hoajiital  is  now  in  course  of  erection 
on  a  site  four  acres  in  extent.  It  is,  as  has  been  said,  a  littla 
less  than  a  quarter-mile  from  the  temporary  small-pox  hospital. 
Tt  is  pleasantly  situated  on  sloping  ground,  some  two-thirds  of 
a  mile  to  the  south  of  Merthyr  railway  station.  A  loan  of 
£17,650  for  the  provision  of  this  hospital  was  sanctioned  by  the 
Board  after  local  inquiry  by  one  of  their  medical  inspectors. 

At  present  two  I6-bed  pavilions  (each  with  two  wards)  and  a 
4-bed  pavilion  are  being  built,  together  with  an  administrative 
block  having  provision  for  future  extensions,  a  porter's  lodge 
with  discharge  rooms,  and  also  a  laundry  and  a  mortuary. 

The  buildings  have  been  so  laid  out  that  other  pavilionit 
can  be  erected  if  need  be.  The  accommodation  provided  is 
such  that  only  two  of  the  three  current  diseases^  enteric  fever, 
diphtheria  and  scarlet  fever  can  properly  he  isolated  on  thin 
site  at  one  and  the  same  time. 

Each  of  these  diseases  should  receive  hospital  isolation  where 
the  patients  cannot  be  efficiently  segregated  at  home;  it  is  to 
be  hoped  that  the  Council  will  arrange  for  this  without  further 
delay. 

A  Steam  Disinfector  of  the  Equifex  type  which  is  now  housed 
at  the  Brecon  Road  Hospital  will  be  transferred  to  this  new 
iiospilal.  It  is  at  present  so  placed  as  to  have  duly  separated 
"infected"  and  "  disinfecte*! "  apartments,  and  there  is  a 
bedding  van  housed  in  a  contiguous  shed.  This  disinfector 
was  provided  about  five  years  ago. 

There  is  a  modern  amhuhntce  also  housed  at  present  at  the 
Brecon  Boad  Hospital. 


Prbtalbncb  of  Infectious  Diseases  and  the  Measures 
Employed  to  Prevent  their  Spread. 

For  many  years  Merthyr  has  suffered  unduly  from  infectious 
disease,  including  not  only  enteric  fever,  scarlatina  and  diph- 
theria, but  also  at  times  typhus  fever  and  small-pox.  The 
number  of  deaths  from  measles  also  has  on  occasion  been  excee- 
aive. 

The  following  table  shows  the  incidence  and  fatality  of  the 
notifiable  infectious  diseases. 
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parison  in  the  above  table  between  the  death-rates  per  ap^a,No.12. 
iving  in  Merthyr  Tydfil  and  in  England  and  Wales  for 
1  years  1895-1904  shows  that  the  small-pox  and  scar- 
death-rates  are  practically  similar  in  both ;  but  that  in 
jes  of  diphtheria  and  "  fever "  (almost  entirely  enteric 
:lie  death-rates  in  Merthyr  are  double  those  in  England 
ales. 
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Small-Pox. 

only  epidemic  of  small-pox  of  any  moment  which  has 
yd  in  Merthyr  during  recent  years  was  in  1902,  which 
30  the  year  of  the  last  considerable  typhus  prevalence. 
•st  two  small-j)ox  cases  in  1902,  each  imported  from  a 
xt  source,  were  recognised,  isolated,  and  caused  no 
The  third  imported  case  was  not  recognised  as  small- 
id  caused  the  first  part  of  the  epidemic.  All  the  early 
:;^  could  be  directly  traced  to  this  "  missed  "  case.  Un- 
ised  cases  and  persons  exposing  themselves  in  public 
in  an  infectious  condition  served,  as  commonly  happens, 
erthe  epidemic. 

iination  was  freely  accepted  by  "contacts,"  and  in  this 
•read  of  the  disease  was  a  good  deal  limited.The  epidemic 
:  average  severity:  of  93  cases,  10  proved  fatal,  a  case 
ity  of  10*75  per  cent.  One  case  only  of  this  disease  was 
1  during  1906. 


SCABLATINA. 

b  the  exception  of  the  year  1899  when  only  53  cases  of 
fever  occurred,  every  one  of  the  last  10  years  shows  a 
lumber  of  notifications  of  this  disease,  ranging  between 
1895  to  847  in  1901. 

following  Table  IX.  shows  the  number  of  notifications 
latina  received,  together  with  the  number  of  cases  of  that 
removed  to  hospital :  — 


— 

1S95. 

1S96. 

1S97. 

189S. 

1899. 

1900. 

1901. 

1902 

1903. 

1904. 

1905. 

r  of 
itions. 

174 
1 

206 

205 

201 

53 

194 

847 

264 
35 

614 

468 

334 

r  of 
noved 

pitaL 

0 

4 

2 

t 

8 

61 

93 

88 

74 

lital  isolation  has  been  a  factor  of  no  importance  in 
with  these  scarlatina  epidemics.  Merthyr  Tydfil  affords 
ance  of  a  type  of  town  where  no  reliance  has,  for  one  or 
r  reason,  been  placed  upon  this  method  of  dealing  with 
And  seemingly  it  is  not  contemplated  that  future 


ma. 


Is  of  dealing  with  this  disease  will  materially  differ  from 


App.A,  Nai2.   those  employed  in  the  past.     The  new  fever  hospital,  as 

been  stated,  is  to  afford  practically  accommodation  for  no  more 
than  two  kinds  of  infectious  disease.  In  view  of  the  endemic 
prevalence  of  enteric  fever,  diphtheria  and  scarlatina  in  the 
district,  the  Council  are  likely  to  find  themselves  in  serious 
difficulties  unless  they  make  more  liberal  arrangement.  The 
occurrence  of  typhus  fever  in  Merthyr  in  1902  and  1903  tends 
to  show  that  it  is  necessary  to  provide  isolation  accommodation 
for  more  than  two  diseases. 

Some  interesting  facts  as  to  house-incidence  of  scarlatina  in 
Merthyr  are  given  in  Tables  X.  and  XI. 
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Table  X. 

Showing  Extent  of  Multiplb  Oases  of  Scarlatina  ik 

Houses  in  Merthtr. 


1901. 


o 


o  a 


1902. 


^W 


o 


1903. 


1904. 


.  0 


^8 


o 


li 


1905. 


0  i 

0  3 


One  case  per  house... 
Two  cases  per  house 
Three  oases  per  house 
Four  oases  per  bouse 
Five  cases  per  bouse 
Six  or  more  cases  per 
house. 


Total   ... 


Total  cases  remoyed 

to  hospital. 
Total       **  multiple  " 

oases    removed   to 

hospital. 


585 

85 

28 

2 

3 


585 
170 

69 
8 

15 


69S 


847 


61 
14 


180 

27 

6 

8 


180 
54 
18 
12 


216 


264 


35 

8 


405 

59 

23 

8 

2 


405 

118 

69 

13 

10 


492 


614 


93 
39 


858 

35 

7 

1 

2 


858 
70 
21 

4 
10 


408 


468 


88 
9 


287 

34 

7 

2 


280 


237 
68 
21 

8 


334 


74 
23 


Table  XL 

Showing  Percentage  of  Multiple  Gases  of  Scarlatina 

IN  Houses  in  Merthyr. 


1901. 

1902. 

1903. 

1904. 

1906. 

Number  of  houses  in  which 
more  than    one  case   oc- 
curred. 

113 

• 

36 

87 

45 

48 

Percentage  of  such  houses  to 
total  invaded  houses. 

16-17, 

16-6  7„ 

17-6  «/o 

11-1  \ 

16  $\ 

Number      of      "  multiple " 
cases. 

263 

84 

209 

105 

97 

PercentAge   of    "  multiple  " 
oases  to  total  cases. 

30-8% 

( 

i 

31-8  7„ 

34-0% 

24-8  7o 

29-0% 
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.i  thus  appears  that  from  a  quurter  to  a  third  of  all  the  i 
scarlatma  cases  in  Merthyr  havt!  occiirred  iii  households  where  ^ 
more  than  on«. member  has  suffertil  the  disease  at  about  the  ' 
same  time.  i 

It  is  not  suggested  that  this  plurality  of  multiple  cases  is  to  i 
be  referred  solely  to  neglect  of  isolation  in  hospital  of  the  first  j 
case  in  each  family  as  soon  as  such  case  occurred.  As  matters 
of  fact,  as  regards  certain  households  two  or  more  cases  were 
simultaneously  notified.  But  on  personal  study  of  the  data 
respecting  multiply-invaded  houses  in  each  year,  1  was  struck 
with  the  frequency  with  which  cases  had  been  notified  from  the 
same  house  one,  two  or  three  weeks  after  the  first  iiotification, 
facts  significant  or  at  any  rate  highly  suggestive  that  home 
isolstioD  if  attempted  at  all  had  often  broken  down*  The 
following  instances  are  cited  in  illustration  :  — 

1901.— Brecon'  Roud.t  flru  caae^,  Jnly  16cb,  18th,  Augast  Ut,  9tb.  Penry 
Street,  four  cBses,  March  Ipt.  Cth,  IWh.  Troedyrhiw,  three  cnsea, 
Febniar?  19tb,  Maioh  6th,  lltb.  Cardiff  Road,  three  cases,  July  lltli, 
26lh,  Aag^Bt  Snd,  Farzuice  Row,  three  ouee,  September  Tth,  16th, 
IBth,  Tydfil  Terrace,  three  cases,  Septewliet  27th,  October  22iid,  24th. 
Treharria,  three  oases,  April  ITtb,  Msf  Hth.  Trehorris,  three  oases, 
April  26th,  Ma?  1st.  Treharris,  three  oases,  May  6th,  lOth,  21st. 
Trebarris,  three  cases.  August  2nd  and  12th.  Fontwyn,  three  oases, 
July  30th,  AuguBc  Hth.  Merthyr  Valo,  three  oaaea,  July  30th,  Angnat 
2nd  and  Uth.     Edwards  Ville,  five  cases,  July  lOth,  31at,  August  19th. 

1902.— John  Street,  fonr  caseB,  October  lath,  irth,  22Qa. 

11K)3.— TaS  Street,  four  cases.  May  ITth.  19th,  21st.  An^ns  Street,  five 
cases.  Jut;  16th,  22nd,  27th,  31st.  Xantvgwenith  Street,  four  caai-8, 
Jul;  Uth,  23rd,  AngtuC  I»t,  lltb.  Charlotte  Street,  five  cases,  Jul;  9th, 
llttb,  22nd,  31st.  ArCr^a  Street,  five  cases,  Kovember  Utb,  ITth,  IBtb, 
December  6th.    Victoria  Terrace,  four  cases,  December  7th,  12th,  17th. 

1001.- 

A  large  number  of  sioiilar  instances  where  three  members 
of  a  household  were  infected  could  be  given. 

In  view  of  the  above  data  it  is  not  difficult  to  account  for 
endemicity  of  scarlatina  in  Merthyr.  Home  isolation  of  the 
disease,  as  practised  in  this  district,  has  evidently  been  a 
lamentable  failure.  Not  only  has  home  treatment  of  scarlatina 
had  opportunity  of  acting  as  a  souroe  of  infection  for  members 
of  the  same  family,  but  no  doubt  such  infected  houses  have 
also  tended  to  serve  as  foci  of  infection  for  other  persons. 
There  can  be  very  few  houses  in  the"  district  where,  under 
existing  conditions  of  their  occupation,  anythinir  like  proper 
isolation  could  be  practised.  Even  if  separation  of  the  healthy 
and  sick  were  common,  the  fact  of,  say.  the  mother  acting  as 
nurse  for  the  patient  and  cook  for  the  rest  of  the  family  could 
hardly  result  in  anything  else  than  infection  of  other  sus- 
ceptible members  of  the  family.  The  intervals  indicated  above 
between  the  dates  of  notification  suggest  that  sometimes  pre- 
cautions, which  are  at  first  efficacious,  break  down  in  course 
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A,No.ui  of  time,  and  the  riffour  of  home  isolation  is  at  the  fint  ._ 
tirnity  relaxed,  witn  resulting  infection  of  other  m«in\«i 
the  household. 

I  am  informed  that  at  Merthyr  Tydfil  when  there  m 
children  in  an  invaded  family,  and  when  these  cannot  1» 
away  to  relatives,  every  effort  is  made  by  the  sanitary  oL^ - 
to  persuade  parents  to  accept  hospital  isolation  for  the  m 
person. 

There  are  some  grounds  for  suspecting  that  at  Mei&jti 
number  of  the  notifications  of  scarlatina  were  not  scarUtnait 
all,  since  the  certificates  as  to  freedom  from  infection  girea^ 
the  medical  man  in  attendance  implying  that  the  infected  nti 
and  its  contents  were  ready  for  disinfection,  have  been  «* 
sionally  received  by  the  Medical  Officer  of  Health  witluaH 
days  or  so  of  the  receipt  of  the  notification  certificate.  UbIh 
in  such  cases  the  private  medical  attendant  was  not  called  a 
until  the  patient  was  in  an  advanced  stage  of  desquamaiioit 
it  is  evident  that  the  person  had  not  been  isolated  at  home  fo 
a  sufficiently  long  time,  or  that  the  case  did  not  turn  out  to\« 
scarlet  fever.  The  notification  certificate,  however,  was  in  M 
case  withdrawn. 

Exposure  of  children  whilst  in  an  infectious  condition  ap- 
pears to  have  been  common  in  Merthyr,  and  helps  to  explui 
the  high  rate  of  incidence  there  of  scarlatina. 


ill).  3 


DiPHTHERTA  (INCLUDING  MeMB&ANOUS  CbOXJP). 

Diphtheria  has  been  very  prevalent  in  the  district,  as  i» 
shown  in  the  following  Table  XII.,  which  deals  separately  with 
cases  isolated  in  hospital  and  cases  *^  isolated ''  at  home  in 
recent  years:  — 

Table  XII. 

Showing  Number  of  Notifications  and  Deaths  from 

Diphtheria  from  1894  to  1905. 


1S94 

1S96 

1S96 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 


Total  oases. 


-i 


1 

1=3 

a 
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Gases  Isolated  in 
HospitaL 


a| 
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1 
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iMlatedat 
Home. 
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11 

50 

15 

87 

51 

146 

38 
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35 
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85 
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41 

188 

32 
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41 

110  1 

25 

120 

16 

1S2 

22 
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31 
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22 
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1 

0 

0 

0 

0 

?0 

10 

22 

15 

20 

57 
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4 
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.,    taling  with  the  crude  figures,    l(i7  notified  cases  of  dipli-   app.A 
reria   have  been  isolated  in  hospital,   with   7  deaths  (4"1  per  gon,,^ 
cent.)  during  the  past  six  years,  while  in  the  same  period  (j8-!  ""i™! 
cases  have  been  isolated  at  home,  with  170  deaths  (;24"J1  per  i^hm 
cent.).     Too  much  importance  is  not  to  be  attached  to  these  ^^^Mt 
figures  on  ^lecount  of  the  doubtful  nature  of  manr  of  the  casew  Dr.  apt 
sent  into  hospital  nnder  notification.       lluiing  IfJO^t  and  1904 
Dr.  D.  J.  Thomas,  is  Medical  Superintendent  of  the  Fever  Hos- 
pitals, admittefl  20  and  57  cases  of  diphtheria  respeetively.     In 
ISOH,  17  out  of  the  20  showed  no  clinical  signs  of  diphtheria 
«i  the  time  of  their  admission  to  hospital;  swabs  were  taken 
from  the  throats  of  these  17  cases,  but  the  specific  bacillus  was 
unly  recognised  in  five  eases.     In  1904,  35  out  of  57  hospital 
cases  nhowed  no  clinical  signs  of  the  disease  on  admission; 
jtrabs  taken  in  each  case  showed  25  negative  and  10  positive 
results. 

The  "  throat  cultures "  were  taken  under  favourable  con- 
ditions for  the  growth  of  the  bacilli,  if  present,  as  no  disin- 
fectant had  been  applied  to  the  throat.  Most  of  the  cases  had 
already  received  antitoxin. 

The  buctei'io logical  examiuatioui;  in  question  were  made  in 
the  Laboratory  of  the  Glamorgan  County  Council.  Of  course, 
one  single  examination  does  not  always  reveal  the  specific 
bacillus  of  diphtheria,  even  if  it  be  present,  but  with  negative 
results  in  so  many  instances  it  is  to  ne  inferred  that  in  a  num- 
ber of  cases  the  diagnosis  of  diphtheria  was  probably  wrong, 
The  subtraction  of  these  cases  of  sore  throat  would,  of  course, 
increase  the  true  diphtheria  hospital  case  mortality.  "When  it 
is  borne  in  mind  that  the  diphtheria  mortality  in  1904  in  the 
hospitals  of  the  Metropolitan  Asylums  Board  was  10  per  cent., 
the  high  fatality  {nearly  25  per  cent.)  of  this  disease  in  Merthyr 
among  the  cases  at  home  is  sufficiently  striking. 

It  will  be  seen  from  the  above  Table  XII.  that  until  1901, 
when  about  50  per  cent,  of  the  cai^s  were  removed  to  hospital, 
comparatively  little  use  has  been  made  of  the  isolation  hos- 
pitals as  means  towards  checking  the  persistent  pivvalence  of 
aipKtheria.  Difficulty,  it  appears,  has  been  experience*!  in 
obtaining  the  parents'  consent  to  the  removal  of  their  children 
to  the  hospitals  on  account,  it  is  said,  of  the  miserable  accom- 
modation to  be  found  there.  Thei^  is,  probably,  some  force  in 
this  explanation.  In  the  future,  with  a  new  and  more  attrac- 
tive hospital,  there  ai*e  grounds  for  believing  that  true  isolation, 
as  opposed  to  the  local  nome  substitute,  will  be  more  generally 
employed. 
^  Amon^  the  factors  which  no  doubt  assisted  in  disseminating 
diphtheria  infection  has  been  uniecognised  cases,  and  school 
influence  has  also  played  a  part.  In  1901  the  Medical  Officer 
of  Health  reported  that  the  practice  of  allowing  children  to 
yiew  the  dead  bodies  of  their  plavmates  had  assisted  in  spread- 
ing infection.  In  one  instance  three  children  were  apparently 
infected  by  kissing  a  dead  companion.  The  practice  of  holding 
prayer  meetings  m  houses  where  deaths  have  occurred  from 
infectious  diseases  is  said  now  to  be  abandoned  in  Mertiyr. 
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Enteric  Fevee. 


This  disease  has  been  prevalent  from  time  to  time  in 
Merthyr  Tydfil,  the  lowest  number  of  notifications  of  the  disease 
received  in  any  one  of  the  last  10  years  beinf?  86,  and  the 
highest  294,  as  is  shown  in  the  following  Table  XIII. :  — 


Table  XIII. 

Showing  Annual  Number  op  Notifications  of 

Enteric  Fever. 


1893. 

1896. 

1897. 

1898. 

1S99. 

1900. 

1901. 

1902. 

1903. 

1904.  1905. 

0at»e« 
Deaths   ... 

213 
21 

187 
21 

102 
13 

86» 

lot 

220 
22 

279t 
42 

86 
13 

90 
17 

294 
29 

89 
19t 

95 
14 

Isolated  in 
Hospital. 

55 

54 

1 

35 

17 

? 

138 

49 

62 

164   55 

56 

More  effectual  measures  of  isolation  in  hospital  seem  to  have 
been  taken  at  Merthyr  as  regards  enteric  fever  than  in  respect 
of  the  other  infectious  diseases,  though  the  danprer  of  home 
**  isolation  "  of  these  diseases  does  not  always  appear  to  have 
been  sufficiently  well  recognised.  In  1901  eight  cases  occurred 
in  one  family  in  Treharris  in  sequence  to  the  refusal  of  a 
parent  to  permit  a  previous  case  of  enteric  fever  to  be  removed 
to  hospital.  The  father  had  to  be  summoned,  the  magistrate's 
order  for  isolation  in  hospital  of  the  secondary  cases  having 
been  disobeyed.  A  fine  of  £5  was  imposed,  to  be  partly  re- 
mitted if  the  order  was  after  all  complied  with.  Finally  the 
cases  were  all  got  into  hospital,  and  all  made  a  good  recovery. 
This  is  an  instance  of  the  obstructive  tactics  which  at  times 
help  in  spreading  infection,  and  thus  aid  the  development  of 
an  epidemic.  In  1902  a  few  cases — all  among  children — ^were 
referred  to  drinking  water  from  a  polluted  spring.  The 
largest  number  of  cases  were  notified  in  November.  In  1903 
a  large  increase  of  the  disease  occurred,  the  outbreak  assuming 
epidemic  proportions  in  the  first  week  of  September.  The 
cases  were  widely  distributed,  and  were  not  restricted  to  neigh- 
bourhoods that  were  markedly  insanitary.  Lines  of  sewers 
and  conditions  of  drainage  appeared  to  have  no  concern  with 
the  outbreak,  nor  did  the  milk  or  the  water  supply  seem  to  he 
implicated.  Finally  the  Medical  Officer  of  Health  found,  after 
excluding  cases  notified  from  previously  invaded  houses  and 
those  infected  in  certain  other  ways,  that  of  123  cases  84  had 
partaken  of  cockles  or  mussels  aoout  a  fortnight  before  tb.« 
onset  of  symptoms.       These  shellfish  are  common  articles  ^ 


*  Incladiog  6  eontinaed  fever. 


t  Inoluding  I  oontinaed  fairer. 
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food  in  places  like  Merthyr,  but  it  was  found  that  76  of  these  afp.  a.  No. 

persons  obtained  their  shellfish  from  the  same  source  on  the  ganitary^ 

same  date.     Inquiry  showed  that  the  shellfish  in  question  had  Circurostani 

been  washed  after  cooking  by  a  person  who  was  at  that  time  in  fra^ifn  S^"* 

an  early  stage  of  enteric  fever,  and  who  had  to  leave  his  task  T/am^by 

at  intervals  on  account  of  the  initial  diarrhoea  from' which  he  Dr.  spencer 

was  then  suffering.       The  person  above  mentioned  was  subse-  ^^* 
quently  removed  to  hospital  and  died  there  from  enteric  fever. 

A  large  number  of  other  cases  in  this  particular  year  seem 
to  have  been  infected  from  cases  nursed  at  home,  though  in 
several  instances  the  secondary  case  did  not  reside  in  the  same 
house,  but  had  merely  called  and  had  a  meal,  or  was  engaged 
in  affording  nursing  assistance  to  an  enteric  patient,  while 
living  elsewhere.  During  this  year,  1903,  the  list  of  secondary 
cases*  (in  the  same  house  only)  is  shown  below: — 

From  169  hoiuee        1  notification  was  reoeived. 

„       31      „  2  notifioations  were  reoeived. 

M  l**  II  •••  •••  5  II  II  II 

•f         ^11  •••        •••        *  II  II  »i 

n  M  noiue         ..•         •••         o  II  II  II 

(exolnding  three  oasee  from  the  Union  Infirmary). 

In  1904  there  was  less  prevalence  of  enteric  fever,  but  cases 
were  notified  fairly  steadily  throughout  the  year. 

It  is  quite  likely  that  from  time  to  time  material  infected 
with  specific  organisms  of  enteric  fever  is  deposited  on  the 
refuse  tips  which  are  in  some  instances,  as  has  been  said,  in 
proximi^  to  dwellings.  Dissemination  from  these  tips  of 
specifically  polluted  matter  by  flies,  and  by  infected  dust,  may 
operate  in  contaminating  fooa,  and  thus  in  spreading  disease. 

A  comparatively  large  number  of  cases  notified  as  enteric 
fever  have,  as  tested  by  the  Widal  re-action,  criven  negative 
results.  It  cannot  be  said  that  these  cases  were  of  the  nature 
of  paratyphoid  fever,  for  they  had  in  hospital  no  typhoidal 
symptoms  at  all.  Thus  in  1903,  out  of  49  eases  in  hospital 
in  which  blood  specimens  were  submitted  for  examination, 
25  per  cent,  were  returned  as  giving  negative  results.  On 
each  of  the  two  occasions  upon  which  I  visited  the  fever  hos- 
pital (at  an  interval  of  some  weeks)  the  eases  there  which  were 
said  to  have  never  had  clinical  signs  of  typhoid  fever  ^ere  as 
numerous  as  those  with  s3rmptoms  of  the  disease,  some  half- 
dozen  being  under  treatment  on  each  occasion. 


Typhus  Feveb. 

Cases  of  this  disease,  which  commonly  serve  as  useful  indi- 
cations of  certain  insanitary  conditions  such  as  squalor  a^d 

^  It  to  loterestliig  to  note  that  23*4  per  cent,  of  the  houses  invaded  furnished  more  than 
oHe  patient  In  the  ease  of  enteric  fever,  whereas  in  scarlatina  the  average  of  the  fonr 
^         1901-1904  givei  only  16* S  per  cent  of  sach  cases. 
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^p.A,Ko.il    overcrowding,  have  occurred  from  time  to  time  in  Merthyr. 

From  1865-1871,  306  deaths  from  typhus  fever  were  re- 
corded in  the  district ;  but  since  1871  few  deaths  have  occurred. 
In  1890  *12  cases  and  two  deaths  were  reported ;  in  1894  *four 
cases  and  two  deaths ;  in  1902,  22  cases  and  eight  deaths,  and 
in  1903  one  case  and  one  death  occurred.  Typhus  Fever  and 
some  other  infectious  diseases  are  particularly  liable  to  be 
imported  into  this  district  on  account  of  the  number  of  men 
who  come  to  it  in  search  of  employment  in  the  iron  works, 
from  Ireland  and  elsewhere.  It  is  noteworthy  that  many  Irisli 
labourers  are  employed  in  the  Dowlais  Iron  Works,  and  that 
in  1902  suspicion  attached  to  new  arrivals  from  Ireland  as  a 
source  of  the  Typhus  outbreak. 

In  1902  the  epidemic  was  due  to  failure  to  recognise  th^ 
disease,  the  first  person  known  to  be  ill  being  treated  fo:ir 
another  complaint.  In  practically  all  cases  in  this  year,  190^ , 
personal  contact  from  case  to  case  was  proved ;  nearly  all  tk.^ 
victims  lived  under  circumstances  predisposing  to  typhua^s 
fever,  namely,  poverty,  filth,  and  overcrowding.  There  are  E^t 
the  present  moment  many  localities  in  the  district  into  whic^li 
the  introduction  of  the  specific  poison  of  typhus  fever  miffj^t 
serve  to  light  up  an  epidemic,  for  the  inhabitants  are  livir:^^ 
under  conditions  especially  predisposing  to  this  fever. 
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Ceetai!n  other  Zymotic  Diseases. 

Year   after  year   diarrhoea,    measles,    and   whooping-cougl 

have  carried  off  a  large  number  of  persons  in  Merthyr,  almosi 

all  of  them  under  the  age  of  five  years.     The  total  prevalence's 

of  these  diseases  is,  in  the  absence  of  notification,  unknown.^ 

From  the  death  returns  the  annual  number  of  deaths  fron^c^ 
each  of  these  diseases  for  the  years  1895  to  1905  is  given  in  th^ 
following  Table  XlV.t 


,/jr^^J*^®'  ^  °^*  Q"^*®  ^"^  ^*^  *l»o««  quoted  in  the  Annual  Report  of  th^    -» 
Medical  Officer  of  Health  for  1902. 

t  Durinjr  the  period  under  review  four  different  Medical  Officers  of  Health  have  heer^  -  d 
concerned  in  the  making  oi  the  Annual  Tublett.  There  has  boon  considerable  differenc-^=* 
of  opinion  among  them  as  to  nomenclature.  The  term  ** diarrhoea"  in  the  following  T^bl^^Be 

^°V^®»",S^L*^®**°'  '"^^^  diarrhosa.  enteritis,  gastric  catarrh,  gastro-enteritia,  and  from  18C =tf 

to  1899  •  Tubercle  of  Bowels,"  for  reasons  apparent  from  the  footnote  to  the  l^ble.   Pc" 
similar  reasons  no  Table  dealing  with  the  prevalence  of  Tubercular  disease  before  P 
can  be  givQU. 
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In  the  last  11  years,  therefore  2,409  deaths  have  occurred 
among  children  under  five  years  of  age  from  the  above  dis- 
eases. HithiBrto  little  has  been  done  to  attempt  to  reduce  this 
enormous  mortality. 

The  deaths  annually  at  all  ages  from  Tuberculosis  are  shown 
in  the  following  Table  XV. 


Table  XV. 

1S98. 

1899. 

1900. 

1901. 

1902. 

1903. 

1904. 

1905. 

Deaths     from 
onloRift. 

Tuber- 

1B6 

146 

140 

110 

113 

94 

119 

146 

Measures  taken  in  Merthyr  to  deal  with  infectious  diseases, — 
Upon  notification  of  a  case  of  infectious  disease,  the  home  of 
the  patient  is  visited  bv  a  sanitary  inspector  who  makes  certain 
enquiries,  leaves  a  leaflet  and  disinfectants,  and  notes  the  pro- 
posed isolation  arrangements.  Hospital  isolation  does  not 
appear  to  have  been  urged  with  any  success  worth  speaking 
about,  except  perhaps  in  the  case  of  Enteric  Fever.  The 
Medical  Officer  of  Health  visits  in  cases  when  the  inspector 
reports  refusal  to  go  to  hospital  and  deficient  accommodation 
at  home.  In  some  cases  magistrates'  orders  are  applied  for, 
but  it  seems  that  a  good  many  persons  have  been  left  at  home 
who  ought  to  have  been  isolated  in  hospital.  The  defective 
hospital  accommodation  is  no  doubt  a  partial  explanation  of 
this.  No  formal  arrangements  have  been  made  with  the 
school  teachers  to  communicate  with  the  Health  Department 
in  case  of  suspected  infectious  diseases,  sore  throats,  and  the 
like,  but  reports  of  this  nature  are  from  time  to  time  made  by 
the  teachers  to  the  Medical  Officer  of  Health.  No  doubt  if 
printed  forms  were  supplied  to  all  teachers  to  fill  up  in  case  of  a 
suspected  infectious  illness,  &c.,  this  form  of  notification  would 
prove  of  considerable  service;  for  instance,  early  intimation 
might  in  this  way  be  obtained  of  the  existence  of  Measles 
among  school  children.  School  closure  has  been  the  only 
administrative  preventive  measure  employed  against  Measles, 
except  that  children  under  seven  years  of  age  have  been  ex- 
cluded from  schools  when  Measles  has  been  present  at  home. 
Disinfectants  are  supplied  to  families  where  patients  are  being 
nursed  at  home — Perchloride  of  Mercury  in  Scarlatina  and 
Diphtheria,  and  some  Carbolic  Acid  compound  in  Enteric 
Fever. 

On  receipt  of  a  *'  freedom  from  infection  "  certificate  signed 
by  the  medical  man  in  charge  of  the  case,  disinfection  of  the 
dwelling  is  effected  by  a  sanitary  inspector,  the  infected  bedding 
and  bed  clothes,  &c,,  being  at  the  same  time  taken  to  the  "dteam 
disinfector. 

Much  energy  appears  to  have  been  displayed  in  dealing  with 
the  Small-pox,  Enteric,  and  Typhus  epidemics.  No  doubt 
when  the  new  Fever  Hospital  is  opened,  the  Health  Department 
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will  be  in  a  better  position  to  deal  with  cases  of  other  infectious   app.  a.vo 
diseases ;  but  even  with  the  new  hospital  in  operation  the  Town  gamti^^ 
Council^  will  be  without  adequate  isolation  afcomniodation  for  *^'''i'l^^''j^ 
Scarlatina  unless  they  ii^e  the  temporary  Sinall-pox  HoKpital   "mtionoi 

for  this  purpose.     Recent  statements  in  varioua  parts  of  the   Tydm*br  

country  as  to  the  alleged  futility  of  the  isolation  of  Scarlatina  Dr.  speno 
cases  in  hospitals  geem  to  have  had  some  weight  with  the  late  '""" 
Urban  District  Council.  In  a  district  like  Merthyr  isolation  of 
Scarlatina  in  hospital  is,  in  my  view,  an  ever-recurring  neces- 
sity. The  Town  Council  may  indeed  find  sufficient  reason  for 
hesituiing  to  accept  siich  a  proposition  as  the  futility  of  hospital 
isolation  of  Scarlatina  in  the  experience  of  their  own  district 
in  regard  to  epidemics  of  this  and  other  diseases. 

B, — SAyiTAEY  Administration. 

The  Board  of  Health  of  Merthyr  was  constituted  in  1860; 
later  it  became  the  Urban  District  Council.  In  November, 
1905,  in  virtue  of  a  Charter  of  Incorporation,  the  first  Merthjrr 
Tydfil  Town  Council  has  been  elect<'d.  The  new  Council  is 
numerically  much  stronger  than  the  Urban  District  Council. 
Hitherto  most  of  the  Committees,  including  the  Sanitary  Com- 
mittee, have  been  constituted  by  the  whole  Council. 

The  new  Municipal  Borough  is  one  of  the  "  7(J  great  towns  " 
of  the  fiegistrar-Geuera!. 

In  regard  to  some  matters  of  no  little  importance  the  late 
Urban  Council  exhibited  a  satisfactory  determination  to 
improve  the  sanitary  condition  of  the  district  under  their 
charge.  The  district  is  abundantly  supplied  with  pure  water 
and  has  a  comprehensive  sewerage  system.  Sewage  is  dis- 
posed of  apparently  without  giving  rise  to  nuisance.  The 
almost  total  abolilion  of  privy  middens,  pail  privies  and  ashpits 
was  yet  another  step  in  the  right  direction  ;  though  the  favour- 
able effect  on  the  health  of  the  district  has  perhaps  to  a  certain 
extent  been  minimised  by  neglect  by  the  Council  of  advioe 
repeatedly  tendei-ed  to  them  that  refuse  should  be  no  longer 
deposited  in  proximity  to  dwellings,  but  disposed  of  hy  burning 
in  a  destructor.  Since  1901  the  town  has  had  the  services  of  a 
whole-time  Medical  Officer  of  Health,  a  circumstance  that  has 
also  tended  greatly  towards  sanitary  efficiency.  A  large  num- 
ber of  dwellings  have  been  closed  as  unfit  fov  human  habitation 
either  permanently  or  until  rendered  more  fit.  The  erection 
of  100  houws  under  Part  III.  of  the  Housing  of  the  Working 
Classes  Act,  1890,  has  also  no  doubt  relieved  congestion  to  some 
small  extent.  The  housing  problem  is,  however,  a  wide  and 
difficult  one,  and  very  much  more  remains  to  be  done  before  it 
is  satisfactorily  solve<l. 

Although  therefore  the  late  Council  displayed  activity  in 
various  matters,  still  there  is  m\ich  that  they  have  left  undone ; 
especially  they  exhibited  reluctance  in  moving  promptly  in 
certain  directions  wherein  action  was  urgently  called  for.  pre- 
ferring, it  has  appeared,  to  put  off  matters  as  long  as  tney 
could,  deepite  the  dangers  attending  delay. 
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In  thfi  matter,  for  instance,  of  improved  hospital  accocimi)- 
dation  fur  infectious  diseases,  they  were  slow  to  move;  but  a 
permanent  isolation  hospital  is  now  in  course  of  erection. 

Similarly,  of  advicM!  which  has  been  from  time  to  time  ten- 
dered to  the  Council  by  their  successive  Medical  Officers  of 
Health,  that  relating  to  slaughter-bouses  did  not  meet  with 
much  response. 

Upon  the  whole  I  do  not  think  that  the  late  Council  realised 
that  certain  aspects  of  their  sanitary  administratiou  were  nol 
at  all  creilitable  to  them,  or  that  if  they  wished  their  con- 
stituents  to  l)elieve  that  they  had  the  welfare  of  their  town  at 
heart,  their  action  was  falling  very  far  short  of  fortifying  such 
belief. 

Byelaws  in  reference  to  the  following  subjects,  based  upoi 
the  Board's  model  scries,  have  been  sanctioned  on  the  unaw 
mentioned  dates :  — 

Slaughterhouses       October  8th,  1889, 

Common  lodging  bouses      ...       OctoWr  8th,  1889, 
Waste  and  misuse  of  water...       Jul,v  23rd,  1901, 
Cleansing   of  footways         ...       April  1st,  1903, 
Tents,  vans  and  sheda         ...       March  28lh.  1903, 

Nuisances        June  30th,  190;J, 

New  streets  and  buildings  ...       September  4th,  1903, 
Pleasure  grounds       ...         ...       March   29th,    1904, 

Regulations  under  the  Dairies.  Cowsheds  and  Milk-Shops 

Order  were  put  in  force  on  June  Ist,  1901. 
The    Infectious    Disease    (Notification)    Act,    1889,    wm 

adopted  on  January  7th,  1891. 
The  Infectious  Disease  {Prevention)  Act,  1890,  was  adopted 

on  March  18tb,  1891. 
The   Public    Health    Acts    Amendment    Act.    1890,    was 
adopted  on  March  18th,  1891. 
In  the  two  latter  instances  the  whole  Act  was  adopted. 

The  Merthyr  Tydfil  ITrbau  District  Council  Act,  1903,  con- 
tains sanitary  provisions  dealing  with  matters  relating  to 
drainage  and  to  the  prevention  of  infectious  disease.  Persons 
engaged  in  washing  or  mangling  clothes  are  retiuired  to  furnish 
lists  of  customers  when  thought  necessary  by  the  Medical 
Officer  of  Health ;  persons  suffering  from  infectious  disease  are 
prohibited  from  engaging  in  trades  or  businesses  connected  with 
food,  under  a  pcniilty  of  ^2.  Such  measures  are  calculated  to 
facilitate  the  administrative  control  of  infectious  diseases. 

The  MedieaJ  Officer  of  Health  at  the  date  of  mv  visit  was 
DT.p.  J.  Thomas.  M.R.O.S..  L.E.C.P..  D.P.H.,  wfio  had  juat 
receTved  a  similar  appointment  in  the  Acton  Urban  District. 
He  had  been  paid  at  Merthyr  a  salary  which  had  risen  from 
£400  in  1901,  the  date  of  his  first  appointment,  to  £500.  He 
also  received  £25  per  annum  as  Medical  Superintendent  of  the 
Pever  Hospital,  and  £30  as  Medical  Officer  to  the  E<lucation 
Committee.     He  devoted  his  whole  time  to  these  duties   and 
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half  tiB  salary  as  Medical  Officer  of  Health  was  repaid  from   app.a,mo.u. 
County  funds.     Dr.  Thomas  had  a  thorough  knowledge  of  the   saDitarT 
district,   and  has  year  by  year  drawn   the   attention  of  the   "'S'l^f.™* 
Council  in  his  annual  and  other  reports  to  matters  requiring  trationof 
their  consideration.     It  ia  to  be  regretted  that  hie  advice  was  Tydnirby    _] 
not,  in  some  cases,  more  promptly  acted  upon.*  Dr^peuiwr, 

The  Chief  Inspector  of  Nuisances  ia  Mr.  J.  T.  Owen,  who  has 
a  salary  of  £17(J,  half  repaid  from  County  funds.  Other  three 
Inspectors,  to  each  of  whom  (as  well  as  to  Mr.  Owen)  is  allotted 
a  section  of  the  district,  are  Messrs.  H.  L,  Jenkins,  M,  M. 
Thomas,  and  D.  B.  Davies.  Each  of  these  Inspectors  possesBes 
the  certificate  of  the  Hoyal  Sanitary  Institute,  and  receive 
salaries  ranging  from  £80  to  f  120  per  annum.  Mr.  J.  Jones 
has  act«d  for  some  years  as  Assistant  Sanitary  Inspector,  and 
receives  a  salary  of  £91  per  annum. 

Owing  to  absence  on  holiday  of  certain  of  the  above  officers, 
I  was  unable  to  accompany  each  one  of  them  through  his  dis- 
trict, but  in  the  cases  in  which  I  did  this  they  appeared  to  have 
a  good  knowledge  of  the  area  allotted  to  them,  and  they  seemed 
to  be  well  received  by  the  people.  A  number  of  nuisances 
were  noted  at  my  inspection,  but  in  many  cases  nothing  short 
of  closure  of  the  property  concerned  would  lead  lo  their  effec- 
tual abatement. 

The  ad  ruin  i  strati  on  of  the  Health  Department  appeared  to 
me  to  be  well  directed  and  organised,  Inspectors  draw  the 
attention  of  the  Medical  Officer  to  matters  requiring  his  per- 
sonal attention,  and  he  accompanies  them  on  visits  of  inspection 
when  necessary.  Systematic  house-to-house  visits  are  made 
as  well  as  special  night  visits  in  each  portion  of  the  district 
where  overcrowding  is  suspected. 

All  drains,  as  has  been  stated,  are  now  tested  hy  the  Sanitary 
Inspectors,  The  Medical  Officer  of  Health  examines  all  plans 
of  new  houses  and  of  houses  proposed  to  be  converted  in  order 
to  render  them  fit  for  human  habitation.  The  other  work  of 
the  Department  has  been  referred  to  in  this  Report  under  the 
appropriate  headings. 

There  appears  to  be  in  this  district  a  field  of  usefulness  for 
one  or  more  female  Health  Visitors,  in  view  of  the  enormous 
infantile  mortality  and  of  the  uncleanly  habits  of  many  of  the 
women  and  children  in  the  district.  If  such  visitors  were 
appoint«d  to  the  Health  Department  solely  for  the  purpose  of 
inducing  women  to  feed  and  wash  their  children  properly  and 
to  keep  their  homes  clean,  much  good  would  undoubtedly 
accrue. 

N-uisanf-es. — Reference  has  already  teen  made  to  some  nuis- 
ances, the  continuance  of  which  was  in  many  cases  the  fault  of 
the  late  Council.  I  refer  particularly  to  the  refuse  tips  and 
to  the  water-closets  without  flushing  cisterns.  The  new  Town 
Council   should  at  once   abate   the  nuisance  caused   by  these 

•  On  Ootobu  IStti,  lMfi.'tbs  appolntnieat  al  Dr.  Alex 
«•■  apprnred  by  the  Local  ODverDineiit  Board  m  Hedli 
rydoi. 
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L.No.12.    refuse  tips,  and  should  insist  on  each  water-closet  being  pro- 
^  vided  with  proper  means  for  flushing  the  pan.     Some  of  tifi 

iiBtonoos    slaugliter-houses  are  nuisanoes,  and  many  private  houses  are 
™  °        in  such  a  filthy  state  aa  to  be  dangerous  f  o  health. 

Often  the  house  itself  is  not  structurally  unsalisfactory,  but 
is  so  dealt  with  by  its  inmatoB  as  to  render  it  unfit  for  habita- 
tion. 

There  seems  to  be  a  difficulty  in  making  people  keep  their 
homes  clean,  but  the  Council  should  make  every  effort  fo  secure 
improvement  of  the  uncleanly  habits  of  many  of  the  people 
in  the  district. 

In  conclusion,  I  have  pleasure  in  expressing  my  thanks  to 
the  officials  of  the  Council  for  the  cordial  assistance  afforded  to 
me  during  the  course  of  my  enquiry,  particularly  by  Dr.  D.  J, 
Thomas  and  Dr.  A.  Duncan,  the  lat«  and  present  Medical 
Officers  of  Health,  and  Mr.  T.  F,  Harvey,  Borough  Engineer. 


Recohmendationb. 

1.  Houses  of  the  Working  Clasies.-Son&es  unfit  for  human 
habitation  should  be  closed:  insanitary  areas  should  be  dealt 
with :  overcrowding  should  he  abated,  and  persons  by  whose 
persistent  neglect  premises  remain  in  such  a  state  as  to  be  a 
nuisance  or  injurious  to  health  should  be  proceeded  against. 
The  Council  should  make  bye-laws  under  Section  90  of  the 
Public  Health  Act,  1875,  with  respect  to  houses  let  in  lodgings, 
The  Council  should  consider  the  question  of  themselves  pro- 
viding suitable  dwellings  for  the  working  classes,  private  enter- 
prise failing  to  supply  the  want. 

2.  Infantile  Mortality. — Attempts  should  be  made  fo  reduce 
this  by  carrying  out  the  various  measures  indicated  in  this 
Report,  so  far  as  the  powers  which  (he  Council  possess  enable 
them  to  do  so, 

3.  Prevalence  of  Infectioiu  Diseases. — SufScieut  hospital  iso- 
lation should  be  provided,  and  removal  to  hospital  should  be 

fireased  in  all  cases  where  the  patients  are  without  proper 
odging  and  accommodation  in  the  sense  that  facilities  for  their 
home-isolation  do  not  suffice  to  prevent  the  spread  of  the 
disease. 

4.  Nuisances. — \uisances  should  receive  the  immediate  anJ 
sustained  attention  of  the  Council,  notably  those  caused  by 
house  refuse  deposited  in  proximity  t«  dwellings,  and  those 
arising  from  closets  unprovided  with  flushing  cisterns. 

5.  House  Refuse. — This  should  be  disposed  of  in  such  a  way 
as  not  to  create  nuisance ;  preferably  by  burning  in  destructors, 
the  erection  of  which  should  be  at  once  proceeded  with  by  the 
Council. 

6.  Slaughter-houses. — A  public  abattoir  should  be  provided. 
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MBmoranda 

Mkmoranda  prepared  or  revised  hy  the  Medical  Officer  Surfin'iK! 
and  Circulars  issued  by  the  Local  Government  Board 
in    1905    relating    to   QUEaTlONS   AFFBOTINQ   the    PURLiC 
Health. 


A.  Memoranda  : — 

(1.)  General  Menioranditm  on  the  Proceediiiga  which  are  adviB- 
able  in  places  attacked  or  threatened  by  Epidemic  Disease.  June, 
1905. 

{2.)  Memorandum  on  Cerebro-epinal  Fever.    Jnly,  1905, 

(3.)  Memorandum  on  the  Sanitary  Requirements  of  Burial 
Groonde.     Revised,  December,  1905. 

(4.)  Memorandoin  as  to  Annual  Reports  of  Medical  Officers  ot 
Health  (Provinces).     November,  1905  (Table  V.}. 


B.  ClRCtTLABS  ; — 

(1,)  Certl&cates  of  Proficiency  in  Vaccination.  To  Boards  of 
Qaurdians.  (la  .lune,  1905.)  Enclosure  :  General  Order  Amend- 
ing Vaccination  Order,  1898,  No.  46,583.     (8  June,  1905.) 

(2.)  Cerebro- Spinal  Fever.  To  Borough  Councils,  Town 
Coancils,  Urban  Councils,  and  Rural  Councils.    (24  Angust,  J  905.) 

(3.)  Precautions  against  Introduction  of  Cholera.  To  certain 
Port  and  Riparian  Sanitary  Authorities.  (4  September,  1905.) 
(Enclosure  :  Cholera  Order  of  9  November,  1896.) 

(4.)  Small-pox  among  Navvies.  To  Town  and  District  Councils. 
(17  Angust,  1905.) 


General  Memorandum  on  the  Proceedings  which  are  advisable  in 
places  attacked  or  threatened  by  Epidemic  Disease. 

Siiue  epidemif  dUaaiet  differ  from,  one.  another  iit  thrir  nature  and  mode  of  pro- 
pagation, the  mtaiMr'-i  appiojiriata  for  their  preeeHtton  loill  limilarlg  varv  ;  Ihiu 
the  tHtaturei  of  pmeMvm,  -nefeuary  to  arrett  tht  tpread  of  dUeata  wtuiA,  lila 
tmaU-poa  or  meailet,  are  disieminated  fron  pertoH  toperton  throagn  tht  air  ig  tS» 
agency  tif  the  breath  or  of  matltn  girea  off  from  Ike  thin,  differ  more  or  lett  front 
thiiie  neeeuary  in  the  caee  of  diteaiet  in  vihich,  like  cholera  and  tHteiie  fevrr,  tfui 
iitfcBtire  nuttier  M  giren  off  from  the  tich,  espeaiallg  ia  the  intetlinal  Aiieharpet, 
aiLd  which  art,  thtrtfore,  liable  to  be  ipreatt  by  meant  of  eacrepteitliil  nuitanoet  and 
26783  q  3 


in  A  Ho  IS    poUv^i  irinking  uutar.    A  third  laetluid  in  wkkh  ipidemie  ditetua  may  ba  ipriti 
'  ^_  *         u  fry  III*  eitiuumpti'ii  of  iufcdad  artu^et  of  food,  merr  itpeeiallj/  Bf  Biilk.    Hurt- 

u J.  .. ^  dUeaie  may  on  differfnt  Beeatiemt  ht  propaaaled  throtu/k  ilfferml 

^rh'/erm 


fhannrlt  t  that 


T  iiphther 


anaiAfr  time  fry  thr  diitribniion  of  inftettd  milli,  aitd  in  the  loiter  ea4«  ajmii  tin 
infietien  may  at  onf  lime  be  derived  fnim  a  kitman  tourfe,  and  on  another  avuvn 
fron  the  eow  ittelf.  It  it  eridimt,  therefure,  that  meatHra  of  fmavXion,  iftluynn 
to  ho  TaiiOKal  and  effittita,  mvtl  be  bitted  on  a  knowlrdge  of  thf  mUnral  hittory  of 
the  diteau  whieh  threateni,  and  0/  tie  ehatinelt  of  annniunieation  epen  fnr  ill 
tpTtad  in  the  partUmlar  iw«  ;  and  thitpretuppoitt  ikilled  oiedieal  adriet,  nelt « 
U  it  the  duty  of  the  Mtdical  Officer  Qf  Hralth  to  mder.  Thit  memurandum^^n- 
fore,  of  en  only  generoX  admce,  (A#  applieatU/n  of  lehiek  in  particular  imlatiea 
I  ••ftherate. 


In  order  that  effeetuai  meaturet  of  prerenHen  ayaintt  epidtmle*  nay  he  talm. 
thefirit  and  matt  etteatial  requitUt  it  to  obtain  immediate  infamtUion  qf  thr  jCrif 
eatai  of  the  diteate.  It  rarely  happent  that  a  leriott  ellbreak  of  inftctiofu  ditnur 
retulufrom  a  eate  lohirh  u  promplly  reeoynited  and  dealt  wUh  :  utuaily  rurh  at 
outbreak  hat  ilM  origin  in  a  cats  which  hat  patted  unreei'gnitrd,  tometiiaat  Ihroufi, 
wilful  ooneealmtiU,  but  mirre  often  Ihrongh  want  nf  fatniliarity  toitk  th*  diteoK,  ur 
tkrovfk  the  eate  being  of  a  mild  or  non-typical  ckaraMer.  When  an  epidemic 
thrtatent,  therefore,  careful  toalch  ihonld  be  kept  for  three  mild  and  unreaigiiiitd 
eaiet ;  tkui,  u)ken  tmalt-pax  Ihreatent,  entry  tetirular  or  puttuUir  rath  tliimld  it 
liiohtd  OH  at  tmpunout !  lohsntearUt  fecrr  or  diphtheria  ii  in  quettian,  errry  mrt 
throat  thould  be  timUarly  regarded 


I  tbe  pal 


1 .  Wherever  there  ia  ptevalenoe  01  threatening  of  cholera,  dipbtherm,  fever,  or 
anj  other  epidemic  diseiue,  it  ia  of  more  than  oonimon  importance  tbfti  the 
atotntory  powew  conferre-l  npon  looai  authorities  for  the  protection  of  Ihe  public 
health  shoDtil  be  well  eiercieed  by  those  authoritioH,  aotiug  with  the  advice  of 
their  Medical  Offiuers  of  Health,  and  that  curefal  waich  ahonUl  bo  kept  for  what 
may  prove  to  be  initial  caBes  of  auoh  diHeasen. 

2.  Proper  precautions  ace  equally  requiaite  for  all  olaaaea  ot  aooiety.  But  it  is 
ohiefly  with  regard  to  the  poorer  population,  reeirtent  in  the  coarts  and  »lleyao( 
towns,  and  in  the  labourers'  cottages  of  country  diatiicta,  thnt  local  autboritiet 
are  called  upon  to  exercise  vigilance,  and  to  proffer  iuJormatiou  am!  advice 
Common  lodging-bo  a  aes  and  vagrant  ward-f  always  require  particular  att«nlioo, 
in  view  of  the  liability  of  the  clnas  of  people  who  frequent  these  pUcet  W 
contract  and  carry  about  infeotiona  disease. 

3.  All  reasonable  core  should  be  taken  not  to  allow  infective  disease  to  spread 
by  the  uuneceeaary  aasociation  of  sick  with  healthy  persona.  Thia  care  is 
requisite,  not  only  with  regard  to  the  siek  house,  bat  likewise  with  reg;ard  to 
Bohoola  and  other  establiahroente  wherein  members  of  many  different  household) 
are  aocuslomod  to  meet.  Inmates  of  infected  houses  ahonld  be  forbidden  !o 
attend  school. 

4.  If  infectioua  disease  b^ina  in  housea  where  the  siok  peraon  cannot  be 
properly  accommodated  and  Itndod,  he  ahonld  be  removed,  it  practicable,  to  tu 
iMilation  hospital.  Every  local  authority  should  have  in  readiness  a  hoeintBl  (or 
the  reception  of  snch  oases. 

Where  the  patient  cannot  be  removed  and  where  danjferous  conditions  ol 
reaideuoe  cannot  be  promptly  remedied,  it  ma;  be  adviaable  that  the  inmates  not 
in  attendance  on  him  should,  while  uoatticked  by  disease,  remove  to  some  taler 
lodging. 

Persons  who  have  been  in  association  with  the  sick  should  lie  kept  nodei 
observation  (or  a  time  correspondiuff  to  the  longest  known  period  of  inoubadcn 
of  the  diaeaae  in  question,  dating  from  the  latest  exposure  to  infection. 


\.  Overcrowding  shoultl  be  prevented. 


Ample  ventilation  shoald  be  enforced.    It  shonld  be  seen  that  windows  a. 
'    '  ...  anfBeiently  opened.     Bepecially  where  any  kii 

eBsential,  both  for  patienta  and  for  peivona  wL-  oIpcuIm 

□  and  the  siok-hoiue  be  uonHtontly  travened  by   [^u^  iq  igg^ 

6.  The  oleanlieat  domestic  hubits  ah  juld  be  enjoined.  Kefnso  DUitter^  ghonld 
be  tpeedily  removed  or  destroyed ;  and  things  whioh  have  to  be  disinfected  oc 
deuued  ufaonld  always  be  disiufected  or  cleansed  withnut  delay.  The  inQuence 
of  «po«Dre  to  sunlight  and  fresh  air  in  the  destraoCion  of  infeotion  should  be 
Irame  in  mind. 

7.  Special  prucaations  of  cleanliness  and  disinfection  are  neoessary  with  regard 
to  infective  matt^n  disohoiged  from  the  bodies  of  the  nick.  Among  dischargee 
which  it  is  proper  to  treat  m  toteotive  aie  those  which  come  In  coees  of  small- 
poz  from  the  affected  akin ;  in  coses  of  cholera  and  enteric  fever  from  the 
intestinal  canal ;  in  enteric  fever  also  Che  nrine  :  in  cases  of  <liphtheria  and 
MKrlatiua  from  the  none  and  threat  :  likewise,  in  cases  of  any  eruptive  or  other 
etndemic  fever,  the  j^oneral  eihalations  of  the  aick.  The  cantion  wliicb  is  neces- 
■■JT  with  regwi)  to  such  matters  must,  of  course,  extend  to  whatever  is  imbued 
with  them  ;  care  mnst  be  taken  that  beddinir.  clothing,  towels,  handkerchiefs, 
ftod  other  articlea  which  have  been  in  ape  by  the  sick  may  not  become  sources  of 
mJaaluef,  either  in  the  house  to  which  they  belong  oi  in  hoaees  to  which  they  are 
oonveyed.  So  far  as  articles  of  Ihie  class  can  be  replaced  by  r^s  or  thinge  of 
tmall  valne,  it  is  beet  to  nee  such  things  and  bam  them  when  they  are  soiled. 
Otherwiae  dothiug  and  infected  artjcleu  should  be  aubjected  to  the  disinfectant 
of  tha  sick-room  before  washing,  or  be  removed  for  disinfectioa  by  steam  heat. 

Id  enteric  fever  and  cholera  the  evoouations  should  be  regarded  as  capable  of 
oommunicating  on  infactioue  qoality  to  any  nightaoil  with  which  they  are 
mingled  in  privies,  liraina,  or  cesspools :  and  after  such  diaintection  of  them  ai 
la  practicable,  they  should  be  ditpoeed  of  without  delay  and  under  the  safest 
conditioDS  that  local  circamstanoos  permit.  They  ehonld  not  be  thrown  into 
uy  fixed  privy  receptacle,  and,  above  all,  they  must  never  be  ca^t  where  they 
can  run  or  soak  into  soorcee  of  drinkiug  water. 

8.  In  the  event  of  death  taking  place  from  an  infectioua  disease,  the  body 
ahould  aa  soon  as  possible  be  plo^d  in  a  coffin  with  chlorinated  lime  or  other 
luitable  disinfectant,  and  ahould  be  buried  Cor  cremated)  with  no  longer  delay 
than  ia  ueoessary  to  allow  the  fact  of  death  to  be  verified.  Holding  of  "  wakee, ' 
large  funeral  aasemblageB,  aad  exposure  of  the  corpse  to  visitors,  are  especially 
la  be  avoided,  as  is  also  borrowing  ot  monroing  dress  for  the  occasion  of  Che 


10.  Wherever  there  la  aocumulation,  atink,  or  soakage  of  house  retuae,  or 
of  other  decaying  animal  or  vegetable  matter,  the  nuisance  should  as  promptly 
■e  pOBxible  be  abated,  and  precautions  should  be  taken  not  to  let  it  recur. 
Uspecially,  examination  «honld  be  made  as  to  the  efficient  working  of  sewera 
and  drains,  and  any  defect  therein,  and  any  nuisance  therefrom  or  from  any 
loal  ditches  or  ponds,  shoold  be  got  rid  of  without  delay.  The  ventilation  of 
sewcnt,  the  ventilation  and  trapping  of  house  drains,  and  the  disconnexion  of 
oisturn  overflows  and  sink  pipe«  from  drains  should  be  carefully  seen  to,  The 
scavenging  of  the  district,  the  eleaniinesa  of  the  surface  of  Clio  ground  Bud  the 
slAte  of  receptaclen  tor  exoremoot  and  of  ash-pits  or  dust-bius,  will  require  cloeo 
attention.  In  slaughter-bouaea,  and  wherever  animals  aro  kept,  strict  cleanlinesa 
should  be  enforced. 

11,  In  the  removal  ot  filch  during  periods  of  epidemic  disease,  it  is  commonly 
neoeesary  to  employ  chemical  agents — fj/,,  green  copperas,  or  chlorinated  lirae — 
for  reduoing  or  removing  the  offence  and  harm  which  may  be  involved  in  the 
disturbance  of  the  filth.  In  the  removal  of  privy  content*  these  agentu  are  more 
particularly  wanted  if  the  disease  in  question  be  cholera  or  enteric  fever.  The 
chemical  ajrent  should  be  used  liberally  over  all  exposed  sorfacea  from  which 
Glch  has  been  removed.  Unpaved  earCh  close  to  dwellings,  it  it  be  Bodden  with 
slops  or  filth,  ought  to  be  treated  in  the  aamo  way. 

12.  Sources  ot  water  supply  should  be  well  examined.     Water  from  souroeH 
which  can  be  in  any  way  tainted  by  animal  or  vegetable  refuse,  especially  those 


A,  NO.  t^    '°t<i  which  there  may  be  an j  lenkage  from  sewers,  drain?,  cesspools,  or  (oal  diklu* 

ougbl  DQ  loDger  to  be  diimk.    Above  all,  where  tbe  dinease  is  cholera,  duribcM, 

O^Stb      "^  enteric  fever,  it  is  essential  that  no  impure  water  be  drunk. 


looked.  A.Dd  such  leuky  pipes,  running  full  of 
vslocitj  are  liable  to  reueire,  by  lateral  insni 
leakage,  eilernal  matters  that  ma;  be  dangerous. 
reoogais«(!  so  geupralty  as  it  should  be  ;  andignoi 
batflnd  many  inquiries  in  cues  where  water  servi 
the  means  of  spreading  disease. 


with  considerable 
their  pobls  a! 
Thid  latter  fact  ii  not 
nofl  of  it  baa  probablf 
38  have  in  truth  been 


If,  unfortunately,  the  only  water  which  can  be  got  shoald  be  open  to  suspicioD 
of  daugerona  organic  impurity,  it  ou^ht  at  le&st  to  be  boiled  before  it  is  used  hr 
drinking.  It  should  not  be  drank  later  than  S4  hours  after  it  has  been  boiled, 
Filtering  of  tho  ordinnry  kind  cannot  of  itself  be  trosted  to  purify  water.  Ii 
cannot  bo  too  distinctly  understood  that  dangerous  qualities  of  water  arc  am 
obviated  by  the  addition  of  wiue  or  spiriu. 

13.  IVhen  there  appears  any  probable  relation  between  the  distributioii  of 
diaenao  and  of  milk  supplies,  the  nleanlijiess  of  dairies,  tbe  purity  of  tbe  Wktsr 
used  in  them,  tJie  health  of  the  persons  employed  about  them,  and  tbe  beallliof 
the  cows  that  fornish  milk  should  always  be  carefully  investigated.  Eyai 
apart  from  any  apprehension  of  milk  being  concerned  in  a  partioalar  outbreak 
of  dixease,  it  is  desirable  that  Bnglish  people  should  adopt  tbe  oustom,  whidi 
b  always  followed  in  some  ooatinental  oonntriBs,  o(  boiling  all  milk  at  onca 
upon  it^  reoeption  into  a  house,  unless,  indeed,  such  milk  has  been  previoul} 
sterilised. 

14.  In  certain  cases  special  medical  arrangements  are  neoenary.  For  JTOtanai, 
as  oases  of  cholera  in  this  country  sometime  begin  somewhat  gradually  in  Um 
comparatively  tractable  form  of  what  ia  called  "premonitory  diarrhma,"  it  j$ 
essential  that,  where  cholera  has  appeared,  arrangements  should  be  made  toe 
alFordiug  medical  relief  without  delay  to  persons  attacked,  even  slightly,  with 
looseness  of  bowels.  So,  again,  where  emall-poi:  is  the  prevailinff  disease,  it  it 
esaentiul  that  all  uo vaccinated  personn  (unless  they  previously  have  had  small-pol) 
should  very  promptly  be  \auciuatod ;  and  that  re- vaccination  should  be  perforiotd 
in  cafes  properly  requiring  it. 

15.  It  is  always  to  be  desired  that  the  people  should,  as  far  oa  possible,  knew 
what  real  precautions  they  can  take  against  the  disease  which  threateus  then, 
what  vigilance  is  needful  with  regard  to  its  early  symptame,  and  what  (if  any) 
special  arrangements  have  been  made  for  giving  medical  assistance  within  ikf 
district.  For  the  purpose  of  such  information,  prinl^d  hand-bilU  or  placsrda 
may  uaefully  be  employed,  and  in  caees  where  i&nger  is  great,  house-to-holue 
visitation  by  discreet  and  nimpetent  peisoDS  may  be  of  the  utmost  service,  both 
in  quieting  unteaaonnhle  alarm  and  in  leading  or  assisting  the  less  educated  tmi 
the  destitute  parts  of  the  population  to  do  what  is  needful  for  safety  ;  as  well  M 
in  the  discovery  of  unreported  or  suspicious  coses  of  illness. 

16.  Privation,  a)  predisposing   to  disease,   may   require  special 


17.  The  present  memoranduoi  relates  to  occasions  of  emergency.  Therefore 
tho  raeaaures  suggested  in  it  are  essuotially  of  an  extern poraoeoos  kind  ;  and 
permanent  provisions  for  securing  the  public  health  have,  in  express  terms,  been 
but  little  insisted  on.  It  is  to  bo  remembered,  however,  that  in  proportion  as  a 
dwtrict  is  habitually  well  oared  (or  by  its  local  authority,  the  more  formidable 
emargencies  of  epidemic  disease  are  not  likely  to  arise  in  it. 


Proviaion   by  the   local   authority  for  diBiufeotion   by  Eteun   of   bulky 

articles,  and  of  those  which  cannot  without  injury  be  boiled  in  water  or  exposed 
chemical  agencies,  ought  always  to  be  in  readiness.    Without  snoh  provisioiv 
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■plete  disiiifeetion  of  snoh  articles  oan  be  effected.    Partial  and  nominal   a.pp.  a.  No.  13 
wtion,  besideB  bdng  wasteful,  may  be  mificbieyoas,  as  giying  rise  to  a  false 


The  following  system  of  domestic  disinfection  may  be  commended  to  local 
rities  who  have  already  provided  adequate  public  means  for  the  disinfection 
NT  the  disposal  of  infected  matters  and  things : — 

I.)  For  the  purposes  of  the  sick  room,  such  as  the  reception  of  soiled 
handkerchiefs,  sheets,  and  the  like,  as  well  as  for  the  swabbing  of 
floors,  a  valuable  disinfecting  solution  may  be  made  with  perchloride 
of  mercury  It  is  well  to  have  this  solution  slightly  acid,  coloured 
also  in  such  a  way  that  it  shall  not  readily  be  confused  with  ^nks  or 
medicines  ;  and  proper  caution  should  be  given  to  avoid  accidents  in 
its  use.  Local  authoritieB  will  find  it  advantageous  to  have  such  a 
solution*  prepared  and  issued  under  the  direct  instruction?  of  the 
Medical  Officer  of  Health,  and  supplied  of  a  uniform  strength  at  the 
iofected  house  upon  the  order  of  that  officer.  After  being  steeped  in 
such  solution  and  rinsed,  linen  and  other  washable  articles  should  be 
washed  in  boiling  water. 

^)  In  places  provided  with  a  water-closet  system  of  excrement  disposal, 
excrements  of  cholera  and  enteric  fever,  after  being  treated  in  detail 
with  the  same  disinfecting  solution  in  ample  quantity,  may  be  safely 
put  into  the  ordinary  closet ;  but  special  care  as  to  the  flushing  of 
drains  and  sewers  will  commonly  be  wanted.  Where  privies  or  pail- 
closets  are  in  use,  the  best  arrangement  for  the  disposal  of  infected 
stools  that  under  the  local  circumstances  may  be  found  practicable 
will  have  to  be  adopted,  «.^.,  special  pails,  furnished  with  tight-flttinsr 
lids  and  painted  a  distinguishing  colour,  may  be  furnished  and 
collected  daily  by  the  load  authority ;  their  contents  being  then 
mingled  with  sawdust  and  burnt  in  a  furnace. 

.)  The  interiors  of  infected  rooms  should  be  disinfected  by  skilled  persons 
acting  under  the  directions  of  the  Medical  Officer  of  H^ilth^  The 
room  should  be  prepared  by  the  removal  of  such  articles  as  are  best 
dinnfected  by  heat,  and  of  bright  metallic  objects  which  would  be 
tarnished ;  and,  where  gaseous  disinfection  is  to  be  employed,  by  the 
dosing  up  of  all  openings  and  crevices.  The  gases  most  frequentiy 
employed  for  the  purpose  of  room-disinfection  are  (1)  sulphurous  add 
gas,  obtained  by  burning  sulphur,  or  liberated  from  cylinders  in  which 
it  has  been  compressed  for  the  purpose ;  (2)  chlorine  gas,  which  may 
be  obtained  by  pouring  sulphuric  or  hydrochloric  add  upon  chlorin- 
ated iLne,  and  (3)  formic  aldehyde  gas  evolved  by  means  of  a  special 
lamp.  But.  inasmuch  as  the  infection  which  has  to  be  destroved  is  not 
thAt  in  the  air  of  the  room,  but  that  clinging  as  dust  and  dirt  to  the 
surface  and  recesses  of  walls,  floor,  ceiling,  and  f amiture,  tiie  use  of 
these  gaseous  disinfectants  may,  with  advantage,  be  replaced  by  the 
spraying  upon  the  surfaces  to  be  disinfected  of  a  liquid  disinfectant 
such  as  one  or  other  of  the  solutions  mentioned  in  tiie  note  to  para- 
graph (a.) 

1.)  After  measures  of  disinfecting  a  room  have  been  taken,  the  wallpaper 
(especially  if  soiled,  torn,  or  loose)  should  be  stripped  from  the  walls 
and  be  burned,  and  the  room  should  have  its  ceilings  and  walls 
thoroughly  washed  or  lime  whited.  The  floor  and  woodwork  should 
also  be  well  washed  with  soap  and  water. 

utions  fitted  for  the  desired  purposes  are  :— 

)  I oz. corrosive  sublimate,!  fluid  oz. hydrochloric  add, and  6  grains  of  commer- 
cial anilino  blue,  in  3  gallons  (a  bucketful)  of  common  water.  It  ought  not  to 
cost  more  than  id,  the  bucketful,  and  should  not  be  further  diluted.  The  use 
of  non-metallic  vesselB  (wooden  or  earthenware  house  tubs  or  buckets)  should 
be  enjoined  on  thoHe  who  receive  it,  and  articles  that  have  been  soaked  in  it 
should  be  set  to  soak  in  common  water  for  some  hours  before  they  go  to  the 
wash. 

I)  Chlorinated  lime  (bleaching  powder)  in  water  uf  the  strength  of  one  part  in 
100  =  1  lb.  to  10  gallons  of  water. 

I)  Formalin— a  8olQt4on  of  formic  aldehyde  gas  in  water.  This  may  be  used 
diluted  in  the  proportion  of  1  part  of  formalin  to  60  parts  of  water.  It  is 
more  expensive  than  the  two  preceding  solutions,  but  has  the  advantage  of 
bdng  less  corrosive,  and  less  likely  to  injure  articles  with  which  it  comes 
in  contact. 
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Memorantltim  on  Cerebro-spinal  Fever, 

Cerebro-Hpimil  fever,  known  also  bb  epidemic  aerebro-spinal  meDiDgitJii,  S|iott<d 
fever,  and  by  man;  other  Iras  fn?qa(>ntlj  need  nameB,  has  recently  sttracWd 
renewed  attention  in  Oiie  eountrj  by  reaaon  of  the  serious  inorUilit,r  ocoaeioMd 
bv  disease  of  this  olase  in  New  York  and  in  certain  localities  on  the  (.'ontilleiU 
OI  Europe.  Int«rc«t  in  this  malad;  has  been  forther  Btimulated  b;  the  pnUic 
uotioe  nbiuh  haa  bpen  taken  of  the  recent  identification  of  a  case  in  the  neiirli- 
bonrhood  of  London,  and  of  several  oases,  four  of  whioh  temiinated  &UI]j, 
at  lTthlin>;borongh  in  Northamptonshire. 

Cerebro-spinal  fever  is  not  of  rare  occurrence  in  the  United  Kingdom.  In  tlw 
conrBe  of  the  last  forty  years  this,  malady  is  known  to  have  been  preTalenl  in  » 
considerable  number  of  dilTerent  locnliliea  in  England  and  Wi^a,  aever&l  ot 
these  local  outbreaks  having  taken  place  in  recent  years.  In  some  initanai 
they  have  formed  the  subject  of  inveatigalion  by  a  medical  Inspector  of  the  Ucal 
Government  Board,  whose  report  hoit  usually  been  made  public.  Ooonrrenoea  of 
oerebro  spinal  fever  have  also  been  observed  in  Scotland  and  in  Ireland.  Then 
is  indeed,  as  will  appear  later,  reason  for  belief  that  this  disease  is  even  Iw 
nncommon  in  thia  coantry  than  the  foregoing  particulars  would  seem  to 
indicate. 

The  late  Mr,  Netten  lUdcliffe  defined  cerebro-spinal  fever  as 

"  An  acu(«,  epidemic  disease,  characterised  by  profound  disturbance  a[ 
the  central  nervous  system,  indicated  at  tie  onset  chiefly  by  shivering, 
intense  headoohe  or  vertigo,  or  both,  and  pursiatent  vomiting  ;  subsequently 
by  delirium,  often  violent,  altemnting  with  sonuiolencu  or  a  state  of  apathy 
or  stupor  ;  an  a<jut«iy  painful  condition  with  xpaam^-sometimee  tetanoid — of 
certain  groups  of  muscles,  especially  the  posterior  musoleg  of  tihe  neck, 
oocasioning  retraction  of  the  head  ;  and  an  increased  sensitirenees  of  the 
Burfaoe  of  the  body.  Throughout  the  dtaeuse  there  is  marked  depression  of 
the  vital  powers  ;  not  nnfrequently  collapse  ;  and  in  ita  course  an  eruption 
of  vesicles,  petechial,  or  purpuric  spots,  or  mottling  of  the  skin  is  apt  to 
occur.  If  the  disease  t<>nd  to  recovery,  the  symptoms  gradually  subside 
without  any  critical  phenomena,  and  convalesoenoe  is  protracted  :  if  to  n 
fatal  termination,  death  is  almost  invariably  preceded  by  coma.  Af t«r  death 
tfae  enveloping  membranes  of  the  bisin  and  spinal  cord  are  found  in  a 
morbid  state,  of  which  the  most  notable  signs  are  engorgement  of  the  blood 
vessels,  asoally  excessive,  and  an  effusion  of  sero-purulent  matter  into  the 
meshes  of  the  pia  mater  and  beneath  the  arachnoitC" 
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Local  p.-evalence  of  a  malady  diHtiugui^licd  hy  the  foregoing  fontuMs  would,    app.  A.  No, 
no  doabt,  attrnct  attention  and  would,  it  may  be  presomed,  leiui  to  onrlj'  ceoog.  ■ — 

uitioQ  of  its  Ime  nalmre.  Bnt.  while  these  featarea  are  oharacterifltio  of  cerebco-  J^a°ClK'?iLn 
spinal  fever  of  typical  and  seveie  sort,  ezperieace  has  taught  ua  that  this  tuned  in  m 
fever  may  and  does  appear  in  milder  or  in  anomalous  forma  which  render 
identification  difficult,  and  wbiah  lead  to  its  being  miataken  for  other  ailmeots 
of  more  common  occurrence  in  thin  country.  Iliuiitration  of  this  is  afforded  by 
certAiE  localised  ontbreaka  of  cerobro-spinaL  fever  in  the  eantera  ootmCics  in 
1890,  where  this  disease  woe  generatly  migtaken  for  eunstroke  or  for  enCerio 
fever,  or  wa«  looked  upon  as  a  new  form  of  illness  ;  by  the  prevalence  of  what 
wonld  4MII1  to  have  been  cerebro-apinal  tever  in  NorthamptonHhrre  in  1890-91, 
where  the  malady  was  for  the  most  port  diagnosed  as  pneumonia  or  as  sore- 
throat  ;  and  by  the  oconrrence  of  oerebro- spinal  fever  in  Irthlingborongb  in  the 
present  year,  where  many  of  the  persona  attuuiked  were  rcgnrded  as  suffering 
from  influenza.  Id  tliese  anomaloDS  [omis  of  ccrebro'spinal  fever,  many  or  even 
mo«t  of  the  symptoms  associated  with  the  recognised  type  of  the  disease  may  bo 
ibaent,  while,  in  mild  casea,  they  may  be  so  sliifht  or  ol  such  brief  duration  aa 
to  escape  notioe.  It  ia,  however,  for  Kuoh  caaea  that  it  is  necessary  to  be  on  the 
ontlook^  whether  in  relation  with  a  definite  ooourreaoe  of  cerebro-spinal  tever  in 
1  locality,  or  by  reason  of  the  prevalence  in  a  particular  neighbourhood  of  iUneea 
Dot  clearly  referrable  to  definable  cause.  In  these  circnmBtaacea.  there  would  be 
advantage  in  the  local  medical  officer  of  health  endeavouring  to  secure,  by 
arrangement  with  the  medical  men  practising  in  his  district,  informatlOD  aa  to 
the  existence  of  cases  of  the  kind  in  qnestion. 

Failure  to  reoogniae  cerebro^apinal  fever  is  also  apt  to  happen  when  the 
malady  is  of  the  "fulminant"  variety,  in  whiub  death  ensnea  rapidly.  In  these 
inatauces  the  disease  bos  been  mistaken  for  typhus  fever,  Idiopathic  tetaoua,  or 
malignant  meatiteB. 

An  important  aid  to  diagnosis  may  be  found  in  examination  of  ccrebro  spinal 
Dnid,  withdrawn  from  the  lower  part  of  the  spinal  canal  by  lumbar  puncture,  for 
the  presence  of  the  "  diplococous  mgningitidis  intracellularis "  ot  Weichselbaam ; 
a  micro-organ  ism  which  is  now  generoilly  regarded  at;  the  speciGo  cause  of 
cerebro-spinal  fever. 

Whether  derebro-spinal  fever  is  spread  by  direct  infection  from  person  to 
petBOu  is  matter  of  nnoertainty ;  indeed  there  ia  as  yet  no  definite  knowledge 
as  to  the  way  or  ways  in  which  its  trauemiBtiou  may  take  plaoe.  Since,  however, 
the  poassbility  of  direct  personal  infection  cannot,  on  the  evidence  available,  be 
excluded,  it  wUl  be  wioe  to  endeavour  to  secure  ua  far  as  praclioable,  the  isolation 
of  the  sick  from  the  healthy.  It  will  also  be  advisable  to  apply  suitable 
measnree  of  diainteotion  to  premises  that  hove  been  occupied  by  the  aiok,  aud  to 
articles  that  may  have  been  in  relation  with  them. 

In  view  of  the  fact  that  the  presence  of  Werchselbaum's  diplococoas  has  been 
observed  in  the  mucus  of  the  nose  and  mouth,  not  only  of  the  sick,  bat  also  of 
Chose  attending  on  the  aiok,  there  mav  be  advanti^e  in  reaorting  to  periodical 
ablutiooa  of  Che  nasal  and  bucal  pasaagaa  of  the  alck  and  their  attendants, 

W.  H.  PowBK, 

Medical  Officer. 
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LOOAL  GOVBBNMBNT  BOABD. 

Memorandnm  on  the  Sanitary  Requirements  of  Burial  Gnmndfl. 

The   sanitary  oonBiderations    to   be  held  in  view  in   connection  with  tke 

EroYision  of  bnrial  grounds  may  be  summed  up  under  the  four  fdlowiBg 
eadings: — 

I.  Suitable  soil  and  proper  elevation  of  site. 

II.  A  suitable  position,  especially  with  respect  to  houses  and  sooioeB  d 
water  supply. 

III.  Sufficient  space. 

IV.  Proper  regulation  and  management. 

I.  The  soil  of  a  burial  ground  should  be  preferably  of  an  open  poioiii 
nature,  with  numerous  close  interstices,  tlurough  which  air  and  moisture  waj 
pass  in  a  finely  divided  state  freely  in  every  direction.  In  such  a  soil  dm 
proceeds  rapidly,  and  the  products  of  decomposition  are  absorbed  or  oxidini 
The  soil  should  be  easily  worked,  yet  not  so  loose  as  to  render  the  woik  oi 
excavation  dangerous  through  the  liability  to  falls  of  earUi.  It  ahonld  be  fm 
from  water  or  hard  rock  to  a  depth  which  will  at  least  allow  of  one  intermsBl 
being  made  in  each  grave  with  a  sufficient  cover  of  earth  above  Uie  oo^Bnt—mj 
to  five  feet  six  inches — and  to  a  greater  depth  if  more  than  one  interment  it  to 
be  made  in  a  grave.  If  the  soil  is  not  naturally  free  from  water,  it  may  be 
found  necessary  to  drain  the  site  to  the  required  depth,  and  henoe  the  site  sbosld 
be  sufficiently  elevated  above  the  drainage  level  of  the  locality,  eitiier  natnzallj, 
or,  where  necessary,  by  filling  it  up  to  the  required  level  with  suitable  earth. 

A  dense  clay  is  laborious  to  work  and  difficult  to  drain  ;  by  exdudiiif 
moisture  and  air  it  retards  decay,  and  it  retains,  in  a  concentrated  ^tate,  the 
products  of  decomposition,  sometimes  to  be  discharged  into  graves  opened  in 
the  vicinity,  or  sometimes  to  escape  through  cracbs  in  the  ground  to  the  surface. 
A  loose  stony  soil,  on  the  other  hand,  may  allow  the  passage  of  effluvia,  and  of 
imperfectly  purified  drainage  water. 

II.  The  situation  of  a  burial  ground  requires  consideration  from  several 
points  of  view.  While  public  convenience  requires  that  the  burial  ground  shall 
not  be  too  far  distant  from  the  population  for  which  it  is  intended,  a  due  regazd 
to  pNOssible  risk  of  injury  to  public  health  or  property  and  considerations  of 
sentiment,  render  it  desirable  to  avoid  populous  neighbourhoode  and  those  in 
which  building  is  likely  to  take  place.  The  most  suitable  distance  wiU  vary  in 
different  cases ;  it  will  be  greater  in  the  case  of  a  large  than  of  a  small  bnrial 
ground  ;  greater  also  in  the  case  of  a  large  and  rapidly  extending  town  than  in 
that  of  a  small  village  the  population  of  which  shows  no  tendency  to  increase. 

Proximity  to  places  of  worship  at  which  the  burial  service  can  take  pUoa,  thus 
avoiding  the  need  for  erection  of  a  chapel,  may  sometimes  have  weight  in  the 
selection  of  a  site. 

With  regard  to  the  minimum  distance  which  should  intervene  between  burial 
grounds  and  human  habitations,  section  9  of  the  Burial  Act  of  1 865  prescribes 
that  no  burial  ground  not  in  use  at  that  date  shall  be  used  for  burials  under 
that  Act  within  a  distance  of  100  yards  from  any  dwelling  house  without  the 
consent  of  the  owner,  lessee,  and  occupier  of  such  dwelling  house.  By  section  10 
of  the  Cemeteries  Glauses  Act,  1847,  which  is  incorporated  with  the  Public 
Health  (Interments)  Act,  1879,  a  cemetery  provided  under  thoee  Acts  is  not  to 
lie  constructed  nearer  to  any  dwelling  house  than  200  yards,  except  with  the 
consent  of  the  owner  and  occupier. 

It  may  be  taken  that  a  distance  of  either  200  yards  or  100  yards  is  amply 
sufficient  to  prevent  any  injury  arising  to  health  from  a  well-kept  burial  groimd 
so  fsf  as  regards  noxious  matters  transmitted  through  the  air,  but  it  is  by  no 
BMas  certain  that  burial  groimds  will  in  all  ca^es,  and  at  all  times,  be  distant 


thus  far  Irom  the  nearest  hamKn  luibititdaD.    With  the  cooBent  ot  the  owusn    ^pp,  ^_  No.  IB. 
and  occupiers  of  oxUtiiis  hoosea,  k  bnrial  {cround  ma;  be  escabliahed  within  the  — — 

pTMcribed  limit ;  and  it  is  oofflpet«iiC  to  aiijrone  afterwards  to  erect  a  new  houee   "'i'JS'*''^ 
u  Dear  to  a  burial  ^onnd  bb  be  pleasec).     It  does  not  appear,  however,  that  any    Uan^taiw! 
teriona  amoont  of  danger  to  health  Is  to  be  leaied  from  proximity  to  a  well- 
kept  barial  groand.    In  former  timee  when  baiiala  took  place  in  overcrowded  .i 
eharcbj'ardB  in  the  midst  of  towns,  and  in  vuults  nnder  the  cbarnhes  themBelTSa, 
j(rave  oaisaacee  and  injarioue  eHccta  on  health  did  no  donbt  oocnr ;  bnt  since 
iDtramnral  interment  has  prooticall;  neosed.  well-fnnnded  allegatiODB  of  injary 
to  health,  or  even  of  nuisance  arising  from  graveyard  emanatioiu,  whether  con- 
veyed by  air  or  water,  are  eitremely  rare. 

Although  there  is  no  reason  why  a  barial  ground  shoald  necessarily  be  & 
cnisacoe,  or  become  s  soaroe  of  danger  to  the  health  of  those  living  near  it,  yet 
in  order  to  obviate  any  risk  of  contamination  with  decompoeiDg  matters  of  the 
gronnd  air  and  sabaoil  water  in  the  neighbonrhood  of  the  burial  groand  where 
nouses  may  be  built  (especially  if  such  housea  are  constructed  with  cellars),  it  is 
desirable  that  interments  should  not  be  made  np  to  the  extreme  edge  of  the 
burial  gronnd ;  and  it  would  be  possible,  without  great  waste  of  space,  to  reserve 
in  all  oases  a  strip  of  ground  tree  from  intermenCe,  say  16  feet  in  width,  around 
the  whole  burial  ground  on  the  interior  of  the  boundary  fence.  This  strip 
would  atford  room,  on  the  inside,  for  a  gravel  or  asphalt  walk  1o  give  access  to  all 
p«rte  of  the  burial  ground,  and  on  the  outside  neit  the  fence,  for  a  belt  of  shrubs 
or  trees,  the  rootlets  of  which,  penetrating  the  soil,  would  arrest  and  asBimilate 

SrodnctJi  of  decomposition  percolating  to  tbe  exterior  of  the  burial  ground, 
bviously  a  bunal  ground  ehonld  not  be  placed  on  elevated  ground  above 
houses,  where  the  soa^ngs  from  it  may  peroolate  to  the  sites  and  foundatioas 
of  the  dwellings  below. 

The  degree  to  which  the  purity  of  neighbouring  wells  is  endangered  by  a 
bnrial  gronod,  and  the  distance  to  which  contamination  may  extend,  will  depend 
in  each  particular  esse  upon  the  relative  elevation  of  the  respective  sites  of  burial 
ground  and  welt,  and  upon  the  oatnre  and  dip  of  the  interveniug  strata  and  the 
direction  and  amonut  of  flow  of  underground  wHt«r,  so  that  it  is  impossible  to 
Iny  down  a  geueral  rule  for  all  cases.  Fissured  rock  might  allow  foul  matters  to 
traverse  considerable  distances,  while  the  interposition  of  a  bed  of  clay  or  a 
water-tight  fault  would  shut  them  off,  or  the  passage  through  an  aerated 
stratum  of  finely  divided  earth  would  oiidi^  nnil  destroy  them  on  their  way. 
The  risk  of  pollution  would  seem  Co  be  greatest  when  graves  and  wells  are  ~ 
sank  near  together  in  a  shallow  superficial  water-bearing  stratnm  of  loosely 
porous  nature  resting  on  impervious  clay,  the  water  in  the  adjacant  hod  being 
Btagnant. 

It  does  not  appear,  however,  that  the  risk  to  which  welts  are  exposed  from 
tha  proximity  of  a  properly  man^;ed  burial  ground  is  in  ordinary  cases  great. 
II  is  probably  lees  than  that  to  whioh  in  onsewered  villages  they  are  exposed 
by  Bouage  iota  the  subsoil  from  cesspools  and  privies ;  seeing  that  the  solid 
and  liquid  excretions  voided  by  a  human  being-  in  the  course  of  a  single  year 
amount  to  several  times  the  weight  of  his  budy. 


In  this  connection  attention  may  be  called  to  tbe  researches  of  Dr.  Klein 
("  Report  on  the  Fate  of  Pathogenic  and  other  Infective  Microbes  in  the  Dead 
Animal  Body"  in  the  Appendix  to  the  Annual  Eeport  of  tbe  Medical  Oflloer  of 
the  Local  Government  Board,  1899),  the  resulte  of  which  are  thus  summarised 
by  him  : — "  Direct  experiment  lends  no  confirmation  to  the  general  nnd  popular 
belief  that  the  microbes  of  infectious  disease  retain  their  vitality  and  power  of 
mischief  within  dead  and  buried  bodies  for  indefinite  periods.  On  the  contrary 
tjieae  reeeftmhes  show  that,  as  far  as  the  bodies  of  the  guinea-pig  are  conoemed, 
the  vitality  and  infective  power  of  those  microbes  that  have  bewi  made  thasubjeot 
of  experiment  passes  away  in  a  comparatively  short  time ;  that  in  most  oases  a 
mouth  is  entficient  for  thiii  result :  that  is  to  say,  long  before  tbe  coffins  contain- 
ing tjie  buried  bodies  have  shown  any  indication  of  leakage."  (This  statement, 
however,  does  not  apply  to  poisonous  chemical  products  of  decomposition,  which 
may  long  retain  noxious  properties,  especially  where  the  circumstunoes  are  such 
as  to  exclude  free  aocesa  of  air.) 

The  precautions  to  be  taken  to  avoid  pollution  of  wells  and  springs  in  the 
nelghbonrbood  of  a  burial  ground  will  depend  much  npon  local  circumstances ; 
they  may  be  said  to  be,  Ist,  the  intervention  of  a  sufficient  space  between  the 


Memomnda 
uid  Olrniil'iiTB 
Imwd  In  leoG. 


AfP.  iL,  No.  13,     bnrinl  ground  and  the  water  Bonrce ;  2nd,  proper  drainage,  wtieie  r 

order  that  the  subsoil  water  ot  the  bnrial  ground  Bball  he  oonveyed  away  ; 
3rd,  proper  maaageoieot  of  the  barial  ground,  bo  that  the  amount  of  orguiii^ 
matUr  fn  one  plaoe  eholl  not  ba  marc  than  Che  soil  can  dlBpoM  of.  In  our* 
where  the  Hoard's  sanction  or  approval  is  required  a  tite  would  nol  be  approved 
if  it  appeared  likely  tliat  tbe  purity  of  exitrting  wat^r  auppliei)  would  be 
endangered,  thoagh,  as  in  the  case  ot  the  erection  of  new  hoosee,  when  a  burial 
^onnd  has  come  into  aiistence,  there  it  no  power  to  prevent  anjone  from 
sioldlig  a  well  on  hie  own  propertj.  ae  near  to  the  barial  ground  Eia  be  plea^ea. 
(Of  oourpe,  should  the  well  beoome  pi^lluted,  it  can  be  detlt  with  under  the 
proTiBions  of  the  Public  Health  Act.)  Tbe  reeervation,  free  from  interments. 
of  a  strip  of  land  next  the  bauodary.  oa  before  recommended,  would  be  of  service 
in  thii  relation  aUo. 

The  drninagc  water  from  a  burial  ground  ehontd  not  be  allowed  to  ent«r  b 
■tream  from  which  water  is  drawn  for  domeatio  purporce.  Special  treatment 
will  be  neoeswi7  of  the  subHojl  drainage  of  a  bnrial  ground  before  its  arlmiaiion 
to  tnjr  Btreftm  in  case«  where  tbe  mil  of  tbo  burial  ground  is  of  unEuitsble 
oharaoCer  ao  that  the  drainiugs  from  the  graves  will  be  liable  to  eHcapc  adequate 
filtratjon. 

Sites  are  of  counie  unsuitable  nbich  ore  liable  to  be  Hooded,  or  to  l&ndalipe. 
or  which  are  in  danger  of  being  washed  away  or  encroached  upon  bj  Btr«anii> 
or  the  sea.  Vcr/  st«ep  site*  are  not  desirable.  The  bnrial  ground  Bhould  be 
aoocarible  by  good  roods  from  all  parte  of  tbe  district. 

III.  Suffifienei/  of  Space. — On  sanitary  grounds  it  iB  requisite  that  each  corpse 
■hall  be  surrounded  and  covered  bj  a  ma«s  of  earth  suffloient  to  deodorise  and 
deitroy  the  putrid  omanatioon  proceeding  from  it.  and  also  that  tbe  total  amount 
of  space  shall  be  eo  great  that  it  may  not  be  neoeBsary  to  re-open  any  vrave 
until  tbe  body  previonaly  interred  therein  ia  oomplet«1y  decomposed.  On 
administrative  grounds  it  is  rcqnisito  that  the  accommodation  provided  «hall  b« 
sufBcient  to  serve  for  the  term  of  years  over  which  the  repayment  of  tbe  loan  is 
spread.  On  eenttmental  grounds  it  is  desirable  that  suMcient  space  shonld  be 
reserved  that  members  of  the  name  family,  or  of  the  same  religions  denomiaBtioD, 
may  be  interred  near  together.  The  latter  consideration  alone  is  usnally 
Buffloiently  powerful  to  render  local  authorities  desirous  of  providing  more  than 
the  minimum  amoont  of  space. 

Tbe  sice  recommended  for  grave  spaces  (i.e..  of  the  plots  of  grcond,  eaob  to 
ooDtain  one  grave,  into  which  the  bnrial  ground  is  to  be  dinded)  ia  S  feet  long 
by  4  feet  broad  =  4  square  yardii,  for  an  adult;  and  for  a  child  under  12  years 
old,  2  sqoare  yards,  viz.,  cither  i\  feet  by  A  feet,  or  6  feet  by  3  feet.  These  sisei, 
which  are  conveniently  commensurate  with  one  another,  allow  the  retention  of  a 
■lip  of  nndistorbed  ground  about  2  feet  in  width  between  every  two  adjacent 
graves.  In  any  oa«e  it  is  important  that  each  grave  should  be  at  least  a  foot 
distant  from  the  nearest  graves  on  every  side,  not  only  to  prevent  the  paraage  of 
effluvia  into  the  open  grave  from  decomposing  bodies  in  tbe  ailjoiaing  gmvee,  but 
also  tc  avoid  tbe  danger  of  falls  of  earth,  which  may  happen  if  excavationa  an 
made  too  near  to  ground  which  has  been  previously  disturbed. 

The  amount  of  space  required  for  each  1,OUO  population  will  vary  to  some 
eiMnt  with  the  death-rate ;  but  where  tbe  mortality  is  bitth,  a  latter  proportton 
ot  the  deaths  will  usually  be  tho<e  of  persons  nnder  twelve.  TakJng  areng* 
numbera,  in  a  stationary  popnlation  cf  1,000.  there  will  be,  say  11>  dcttths  pm 
annum,  of  which  about  7  will  be  of  children  under  12  years  of  age,  and  IS  of 
penons  above  that  age. 

For  Che  interment  of  the  peracns  above  twelve,  12  plots  of  4  square  yards 
=  48  square  yards  of  ground  wi31  be  required,  and  for  the  children  nnder  12. 
7  plota  of  S  fquare  yards  ^  14  square  yards— total  62  sqaare  yards  yearly. 

The  neuessary  paths  and  buildings  usually  occupy  about  a  sixth  of  the 
surface  of  a  burial  grouod,  bo  that  in  an  acre  of  ground  about  1,033  square  ytudt 
would  be  available  for  grave  tpocee.  Ihne,  on  the  above  figures,  and  assuniing 
that  only  a  single  interment  were  made  in  each  grave,  an  acre  of  ground  would 
last  65  years  for  a  population  of  1,000. 


Krcnnd,  a  somewhat  lariroT  amonnt  of  land  will  be  required.    The  proportioD  will    ^pp,  /^  nd.  11 
v«j7  with  Che  size  and  shape  of  the  plot  of  Iftod  :  tlms  a  strip  13  feet  wide  around  -^ 

an  aore  of  land,  if  the  plot  bo  square  (j^,,  tiEIJ  yards  in  the  aides),  will  t*ke  up   ^ 
I,a90  square  jards,  or  rather  mora  than  a  fourth;  if  the  plot  be  rectaognlar,   ' 
55  ynrds  by  08  jards,  a.  belt  IS  feet  wide  will  require   1,330  equare  yards.    This 
belt,   howerer,   may   be  utilised    for   paths  and  shrubberies.   »o   that   we  may 
estimate  that  an  acre  of  land  would  serve  for  a  population  of  1,OOU  for  60  years, 
if  only  a  single  interment  were  made  in  eac^  grave  spaoe. 

If.  however— as  is  the  nsual  practice  where  the  nature  of  the  soil  permits— the 
graves  are  made  in  the  first  instance  of  sufficient  depth  to  allow  other  bodies  to 
be  mbsHiaently  buried  above  the  first,  the  length  of  time  during  whioh  ths 
burial  ground  will  remain  available  will  be  proportionately  iocreaaed.  The 
depth  Ola  ooffin  U  about  13  inohes.  and  on  ths  re-opening  of  a  grave,  a  layer  of 
cATth  a  foot  tUok  should  be  left  undinturbed  above  the  coffin  previously 
interred.  Henoe,  on  the  above  assumplionB,  each  addition  of  two-and-a-quarter 
feet  to  the  original  depth  of  graves  will  represent  a  further  period  of  50  years 
daring  which  the  ground  will  remain  available. 

Tlwi  period  for  whEoh  cemetery  proviaion  on  the  above  scale  will  remain 
available  will  be  still  further  lengthened  if  the  noil  be  of  a  »ort  to  promote 
speedy  decay  of  the  ooffloi  and  bodies.  The  length  of  time  necessary  to  effect 
complete  decomposition  varies  (the  material  of  coffins  being  sipular)*  ocoording 
to  the  nature  of  the  ^oil,  being  shorter  In  a  pnroiia  well-a€rat«d  soil  than  in  one 
which  is  either  dense  aud  clayey,  waterlogged,  or  suroharged  with  animal  matter. 
The  bodies  of  children  decay  more  rapidly  than  those  of  adults,  under  like 
circnmstanoea.  In  an  open  soil  if  an  .idalt  body  be  buried  in  an  ordinary 
wooden  coffin,  at  the  end,  say,  of  14  years  the  cofBu  and  the  softer  parte  of  the 
corpse  may  be  found  completely  decayed,  only  the  larger  bones  remaining,  and 
the  ootGn  coliapsod,  so  aa  to  oocupy  a  vertioal  spaoe  only  a  few  inobe  in  thick* 
nesa  ;  the  grave  might  then,  ho  far  aa  sanitary  coneidersUons  are  covered,  be 
re>opened  nearly  to  its  original  depth,  without  disturbing  the  remains  of  the 
bod;  prevlonalj  interred.  Thus  if  the  grave  be  made  originally,  say,  8  feet  deep, 
a  namber  of  burials  may  be  made  in  it  before  it  becomes  so  tnll  of  bones  as  to  be 
nnfit  for  (urtier  use.  In  a  dense  clay  soil  on  the  other  hand  auch  coffins  are 
found  intact  after  having  been  buried  30  yeora  or  more,  ao  that  in  a  grave  6  feet 
deep  in  such  a  soil  there  would  not  he  room  for  more  than  two  adult  interments, 
if  the  rules  to  leave  a  foot  of  earth  between  any  two  coffins  in  the  aame  grave, 
and  not  to  bury  within  4  feet  of  the  surface  were  observed. 


Under  the  most  favourable  cirunmstancea,  io  a  stationary  population,  and 
if  the  soil  of  the  burial  ground  be  of  such  a  nature  as  to  permit  burials  to  a 
depth  of  H  feat,  and  of  an  open  texture,  it  may  be  estimated  that  at  least  a 
quarter  of  an  scte  of  ground  slionld  be  provided  for  each  thousand  inhahitanto 
to  serve  for  a  period  of  So  years.  More  apace  will  of  course  be  needed  if  the 
population  is  an  increasing  one,  or  if  the  number  of  burials  is  inoreosed  by 
apeoinl  oircnmstancea,  auob  aa  deaths  in  institutions,  or  bodies  cast  up  from  the 
sea.  In  wealthy  diatriota  in  which  many  family  ■jravea  are  likely  to  be  pur- 
chased, the  burial  ground  wil!  not — other  thinga  being  equal— be  available  so 
long  aa  in  3  poor  district  in  whioh  most  of  the  burials  are  in  common  graves ; 
roach  of  the  ground  in  the  first  caae  being  appropriated  though  not  filled.  (In 
the  poor  diatriot  ou  the  other  hand  the  death  rat«  is  likely  to  be  the  higher.) 
Bodiee  buried  in  walled  graves  ocoupy  the  ground  permanently,  and  do  not  by 
thedr  decay  make  room  for  others. 


In  order  to  obviate  the  risk  of  re-opening  graves  in  which  the  body  previously 
ialirred  may  be  in  a  state  of  offensive  decomposition,  the  Board's  model  bye- 
laws  suggest  (following  in  tbis  respect  the  regulations  formerly  made  by  the 


•  Id  ordinary  circomntHDOOa,  Tiuria!  io  the  earth.  In  cofflns  ol  a  pertihabie  i 

<  nrstflmd.  on  sanitary  as  well  oi  on  Booaomlo  grounda-lo  thsuw  o[  Braves 

and  impervious  mntarlals.    In  the  farmer  case  ll  tbe  eartb  is  ot  aulBable  nature, 

ono(  the  oonstlluenlBotiho  body  into  Inroouooa  InorjoofoenbWanoBs  proceeds 

rapidly  and  uninterrantBdly.    Id  tbe  tatter  ciuo  tbopolaonons  produoIiDt  ainftiaiaud 


tberawlntionor  the  constKueDts  of  ihe  body  Into  Inuoauoaa  inorsauiosabMauaes  proceeds 
rapidly  and  uninterraptBdly.  Id  tbe  tatter  ciuo  tbopolaonons  produoIiDt  ainftiaiaud 
orreMed  decomposition  ars  sealed  up  ;  It  may  ba  to  be  llberaled  by  the  dlstvboDoe  ol  the 

gravii  on  o  future  occasion.    But  aa  ft  ia  doubl'"'  —>■-'■•- •■" " -' ------- 
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.led  up  ;  it  may  ba  to  be  llberaled  by  the  dlstvbaDoe  ol  th 
It  aa  It  ia  doubtful  whether  Dnbllo  aentimeat  Is  jtk  ibie  fo 
il.  provlalODS  Cor  Ita  ragnlouaii  have  been  Insnlad  a  th 


el  byelsws  aa  to  ramstBrles  witb  a  view  to  redvclDE  the  dangers  ol  this  mode  ot  burial 
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AFP,  A.,  No.  13     Home  Offlce),  that  no  onwalled  gmve  shall  be  re-opened  within  fotuti«D  j 

lifter  the  bnrial  of  a  person  above  twelve  years  of  age,  or  within  eight  jew 

Mcfoiredttra  "'**'  *''*  burial  ot  a  child  under  twelve  yeara  of  age.  An  eioeption  is  howerer 
luaed  In  IWS.  made  in  the  oa«e  ot  two  memberB  of  the  «une  famii; ;  bat  in  any  oase  a  lajer 
of  earth,  not  less  than  a  foot  thick,  ia  to  intervene  between  the  colBn  and  mj 
other  previooaly  interred  in  the  winie  grave.  If  on  ce-opening  any  gruve  the 
HOil  ia  fonnd  oSenaive,  eucll  aoll  ehould  not  be  disturbed,  and  in  no  caae  ihonld 
human  remains  be  removed  from  a  grave. 

It  IB  Dcceesary,  both  for  the  carrying  out  of  a  proper  praotice  as  regarda  the 
re-openiog  ot  (^ravea,  and  also  to  enable  the  plaoe  of  burial  of  any  partioulu 
person  to  be  Identified,  if  dei'ired,  th«t  bo  much  of  the  burial  ground  aa  ia  to  be 
used  tor  intermenta  should  be  divided  into  numbered  grave-apaoea,  and  that  s 
register  ot  gravaa  ahould  be  kept,  in  which  the  naniB,  age,  and  date  ot  burial  of 
the  peraon  or  penons  Interred  and  depth  of  grave  in  eaoh  shall  be  duly  recorded. 
The  grave-spioes  should  be  distinguished  by  appropriate  marks  (which  msj 
conveniently  consist  of  a  number  at  the  ends  of  each  longitudinal  row  of  gravra, 
and  a  letter  at  the  ends  of  each  transveise  row,  or  vice  rrtsa),  and  their  poeitioD 
ahonld  also  be  marked  on  a  ptnn.  This  ia  obligatory  undur  section  41  of  llie 
Cemeteries  Clanaee  Aot,  3847,  for  burial  places  in  which  an  exdusive  tlgbt  of 
burial  has  been  granted,  and  it  ia  deairalile,  for  the  reasons  above  given,  that  ill 
(frave-spaoee  should  be  similarly  distinguished. 

ay  be  made  by  Distriot  Counoils  for  the  management  of  oemeierie) 
provided  by  them  under  the  Public  Health  (Intermenta)  Act.  The  model  bjt. 
laws  issned  by  the  Local  Oovemment  Board  are  appended. 
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ProTlded  that  tbli  bydav  tbatl  oot  be  desmed  to  prohibit  the  barlul  at  any  one  time 
tn  anr  noh  gnve  of  two  or  more  bodle*  of  perxoae  vbo  vero  membera  of  the  lume 

1.  Id  ciery  owe  where.  In  any  part  oF  (he  cemetery,  tbe  body  of  a,  penon  wbow  cga 
•t  the  time  ol  death  did  net  exceed  Iwelvt  i/tari  boa  heeo  baried  In  a  grave  In  respect  of 
Which  no  excltmve  riBht  o[  burial  baa  been  gronted  by  the  ConnciL,  a  peraon  nholl 
DOtiBt  aay  time  within  a  period  a(  tight  ntnri  alter  the  date  oF  the  burial  ot  tbe  body. 
nose  or  niirer  the  groive  to  be  opeoEd  lor  tbe  purtiOK  of  burying  therein  the  bodr  of  a 
perwD  who  woe  not  a  mctstier  of  the  family  o(  wbich  a.  person  whose  body  hu  aiready 
dmh  burled  In  the  grave  wae  a  member. 

S.  Insvery  caae  whore,  In  any  part  ot  the  catoetary.  the  body  of  a.  peraon  vhoaeaseat 
the  Ume  of  death  exceeded  twelve  yiart  hns  boon  burled  in  a  grave  ia  respect  ol  which  no 
eiclnalve  right  of  burial  baa  been  Eraated  )iy  the  Conniill,  a  perwin  eball  not,  at  any  time 
,  wllbln  a  period  ot  fovrUeii  ueart  after  the  date  of  the  burial  of  the  body,  caaan  or  ralter 
the  grave  to  be  opened  tor  the  purpoae  ot  burying  tbereln  the  body  ol  a  peraon  who  waa 
got  amembet  of  the  family  of  which  a  peraon  whoae  body  ba<  already  been  burled  In 
the  grave  waa  a  member. 

B.  A  penon  ahall  not,  In  any  part  ot  tbe  oimeterj-,  cnuae  or  aulter  the  body  of  a  peraon 
whose  age  at  tbo  time  ot  death  did  not  exceed  tiiiltx  iitara  to  be  burled  In  a  graie  Id  auch 
a  manner  aa  to  require  or  allow  any  part  of  tbe  coffia  oonulning  the  body  to  be  placed  at 
aleea  depth  than  llirte  'eel  below  the  level  of  the  garfaoe  ol  the  ground  adjoining  the 
pave, 

T.  A  penon  ahall  not.  In  any  part  of  tbe  cemetery,  oauae  or  snlTer  the  body  of  a  peiaon 
Whoae  ase  at  the  time  of  death  exceeded  tvirJoe  iiMri  to  be  burled  In  a  grave  In  auob  a 
maimer  aa  to  require  or  allow  any  part  of  the  i^ofBn  containing  tbe  body  to  be  placed 
M  a  lea  depth  than  four  fnt  below  the  level  of  tbe  surfaoe  ot  the  ground  adjoiaing 
Vie  Brave. 

&  A  person  shall  not.  In  soy  part  of  the  cemetery,  cause  a  body  to  be  burled  In  a 

Kve  Dtherwlae  thaii  In  auch  a  manner  ae  to  provide  by  meaoK  of  a  atiffldeDt  layer  or 
an  of  HkTih,  which  slinll  tbtonghout  be  eloaely  mmmod  down  and  be  not  leia  than 
Me/Oet  In  thlckneaa.  for  the  effectual  aeparatlOD  at  the  coffln  oontalnlng  tbe  body  tiom 
■oy  coffin  already  placed  In  the  grave. 

8.  Every  person  who,  in  any  port  ot  the  cemetery,  buries  a  body  In  n  vault  shall. 
within  a  period  of  hotnlu-foiir  liouri  after  tbe  deposit  In  the  vault  of  the  coffin  containing 
the  body,  cause  the  coHlD  to  be  wholly  and  permanently  embedded  in  and  covered  with  a 
layer  or  layers  of  good  cement  concrete,  uot  less  In  any  part  than  >lJ  InrAei  In  thk'ltneaa. 
or  to  be  wholly  and  permanently  enclosed  In  a  aeparate  cell  oi  receptacle  which  ahall  be 
constnicted  of  slate  or  stone  (laflgiQg  not  Iru  than  tius  tndiee  In  Iblcknesij.  properly  Jointed 
In  cement,  or  of  good  brickwork  in  cement,  and  In  such  a  manner  aa  to  prevent,  na  tar  aa 
may  be  practicable,  the  escape  of  any  noxiooa  gaa  from  the  Interior  ot  the  cell  or 
reeeptacle. 

Vi.  Every  pomn  who.  In  any  part  ot  the  cemetery,  buriex  a  body  In  a  grave  In  respect 
I  Of  which  an  exdnslra  right  oE  burial  boa  been  panted  by  the  Council  ahall.  as  aoon 
',  aa eooTeniontlT  may  be  after  the  lapse  ot  such  a  period  aa  may  reasonably  auIDae  tor 

the  natural  anWdence  of  the  earth  with  which  tbe  grave  has  been  dlleil  up.  cause  the 

•nrlaoo  of  tbe  grave  to  be  properly  roverod  with  treah  turf,  or  with  any  gravostoneof 
'  moDtiment  which.  In  puranaace  of  any  grant  by  tbe  Council,  may  lawfully  OB  erected  or 

phioed  on  tbe  grave,  or  shall  cause  the  surface  of  tbe  grave  to  be  planted  with  ahmba  or 

with  other  aultable  vegetation. 

11.  A  peraon  shall  not.  in  any  part  of  the  cemetery,  by  any  violent  or  indeoent 
behaviour,  prevent,  Interrupt,  or  delay  the  decent  and  solemn  burial  of  any  body. 

12.  Bvery  pcraoD  who  oSends  against  any  ot  the  foregoing  byelawe  Jiball  be  liable  tor 
every  soch  oftenre  to  a  penalty  ot  Jtee  yuiindi.  and  In  the  cose  of  a  conllnumg  offence  to  a 
Innher  penalty  of  /arty  aMtUrm*  for  ea-h  day  after  wrltlou  notice  of  the  offence  from  the 

Provided,  nevertheleaa,  that  the  luetlcce  or  court  before  whom  acy  compbiint  may  be 
made  or  any  proceedings  may  be  taken  In  reapcct  of  any  snch  oSeniw  may,  It  thoy  think 
Dt.  adjudge  tbe  payment  as  a  penalty  ot  any  aum  leas  than  the  full  amount  of  the  penalty 
imT»awl  by  thia  byelaw. 

13.  Every  peraon  who,  in  any  part  oi  the  cemetery,  buries  a  body  in  a  grave,  for 
which  no  exclusive  right  of  burial  has  Iwea  granted,  ithall  pay  to  the  Oounclt.  as  a  charge 
for  the  lue  ot  the  cemolery.a  sum  which  shall  be  tleterroined  by  auch  of  tbe  several 
regolationa  hereinafter  contained  aa  may  be  applicable  to  the  circumstancee  ot  tbe  caee. 

For  tbe  bnrial,— 

t.    d. 
<o.)  Ot  the  body  of  a  stillborn  child  or  of  a  person  wboee  age  at  the  time  of 
death  did  notoiceed  one  month 

(b.)  OI  the  body  ot  a  peraon  whose  age  at  tbe  time  ot  death  exceeded  one 
month,  bnt  did  not  exceed  years 

(e.)  Ot  tlie  body  of  a  peraon  whose  age  at  the  time  ot  death  exceeded 


1 


14.  From  and  ; 
wore  mads  by  tl 


^J 


256 

Bepeal  a!  Bvilaici* 


dnyot 

repealed. 
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M.O.H.  to 


to   Annual    Reports    of    Meilical    Officers  lA 
Health. 

Everf  Medical  OSioer  of  Health,  appointed  nnder  Order  <i{  the  Ltxnl 
Govtinrnient  BDard,  is  rujuirod  to  make  an  annnal  report  with  regaril  to  cub 
Soaitiirj  Difltriot,  or  divi«ioD  of  a  UiatricC,  which  i»  Quder  his  Eapetintendenix, 
Thid  report  is  to  be  for  the  year  endinji:  31at  of  December,  or,  if  the  Offlcci 
at  that  dale  has  not  b(«n  in  office  for  &  whole  fear,  tlieo  for  bo  much  of  the 
jear  aa  bos  elapsed  BiDCe  bis  appointment.  The  report  is  to  be  made  to  (ht 
Connoil  by  whom  he  is  appointed,  and  the  Medical  Offloer  of  Health  binucll 
should  aend  u  copy  of  it  to  the  Local  Government  Board  and  to  the  Comilj 
Council  or  County  Councils  of  the  County  or  Oonaties  within  which  hii 
district  may  be  aituat«d.t  It  should  bs  made  as  soon  as  practicable  aHertlw 
ejcpiration  of  the  year  to  which  it  relates.  The  Hedio&l  Officer  of  Beiltb 
onght  not,  in  g:enetal,  to  have  any  difficulty  in  doing  this  within  a  mouth  or 
silt  weebs  ;  bat  it  from  any  special  circamstances  the  report  caumKit  be 
completed  within  six  weeks,  it  should  be  underetood  that  the  delay  must  not 
be  indefinite,  and  that  the  report  should  be  in  the  hands  of  bis  Council, 
and  of  the  Board,  within,  at  moat,  tbcee  month?  from  the  end  of  tte  jt«r. 
Any  special  circumstances  preventing  the  delivery  of  Cbe  Board'e  copy  vithia 
two  months  from  the  end  of  the  year  should  at  once  be  reported  to  the  Board. 
The  Board's  copy  of  the  report  ehotild  be  forwarded  to  them  when  the  oiigiail 
is  rent  to  the  Connoil,  except  where  the  Report  is  likely  to  be  printed  by  order 
of  the  Connuil.  In  anoh  cases  the  Board  need  oidy  he  supplied  with  a  prinKd 
copy.  It  is  very  deeirable  that  the  Annual  Report  shonid  be  printed,  for 
the  soke  of  facility  of  reference,  and  in  order  that  a  supply  of  copies  may  be 
available  for  distribution  among  the  Town  or  Dintrict  Counoillora  and  other 
persons  interested. 

Article  IS  (Section  14)  of  the  Board's  Order  of  March,  18til,  spedSta  the 
Information  to  be  contained  in  the  Aunnal  Report.  A  copy  of  the  Article  is 
annexed. 

The  report  should  be  cbieSy  concerned  with  the  conditions  affecting  healili 
in  the  District  and  with  the  means  for  improving  those  oonditions.  Il  should 
contain  an  account,  brought  up  to  the  end  of  the  year  under  review,  ftl  the 
sanitAry  oiroumstancex  of  the  district,  and  of  any  improvement  or  deterioratiui 
in  these  ciroumetainoee  which  may  have  oconrred  during  the  year.    Oare  should 
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n  to  report  fnlly  and  explioitlv  on  the  infiaenoes  affeotinc  o^r  threatening   app.  ▲,  No. 
injorioosly  the  pnblic  health  in  the  District,  and  on  the  action  which   ^      — 
taken,  or  which  may  atill  be  needed,  with  a  view  to  combat  those  Jid°Ciw?Sa 
It  is  of  especial  importance  that  the  Medical  Officer  of  Health  i8snedinl9( 
d    record  what  action  has  been  taken  to  remedy  unhealthy  conditions 
have  been  reported  by  him  in  previous  annual  reports,  or  in  special 
presented  during  the  year  under  review,  and  that  attention  should  be 
flifresh,  year  by  year,  to  such  as  remain  unremedied. 

subjects  concerning  which  the  Board  desire  to  obtain,  through  Annual 
of  the  Medical  Officer  of  Health,  not  only  definite  general  information, 
x^ecord  also  of  particular  changes  of  condition  that  may  have  occurred 
^^^d^ntally  or  by  action  of  the  local  authority,  the  following  deserve  to  be 
***^^'  ~ "'    borne  in  mind  : —         - 


^liyaical  features  and  general  character  of  the  District. 

The  chief  occupations  of  the  inhabitants,  and  the  influence  of  any  particular 
occupation  on  public  health. 

House  accommodation,  especially  for  the  working  classes  :  its  adequacy 
and  fitness  for  habitation.  Sufficiency  of  open  space  about  houses, 
and  cleanliness  of  surrounding  Supervision  over  erection  of  new 
houses.    Action  under  the  Housing  of  the  Working  Classes  Act. 

Beweraire  and  drainage :  its  sufficiency  in  all  parts  of  the  District.  Condition 
of  sewera  and  house  drains.  Method  or  methods  of  disposal  of  sewage. 
Localities  where  improvements  are  needed. 

Follntioin  of  rivers  and  streams  in  the  District :  the  sources  and  nature  of 
■noh  pollution,  and  any  action  taken  to  check  it. 

Bzorement  disposal :  system  in  vogue  ;  defects,  if  any. 

Removal  and  disposal  of  house  refuse — whether  by  public  scavenger  or 
occupiers  :  frequency  and  method. 

Water  supply  of  the  District  or  of  its  several  parts  :  its  source  (from  public 
service  or  otherwise),  nature  (river  water,  well  waiter,  upland  water, 
etc.),  sufficiency,  wholeeomeness,  and  freedom  (by  special  treatment  or 
otherwise)  from  rides  of  pollution. 

Plaoee  over  which  the  Council  have  supervision,  <9.^.,  lodging  houses, 
slaughterhouses,  dairies,  cowsheds,  and  milkshops,  bakehouses,  factories 
and  workshops,  and  offensive  trades. 

ByelawB :  steps  taken  for  their  enforcement ;  any  need  of  amendment  or  of 
further  byelaws. 

Noiaanoes :  proceedings  for  their  abatement — any  remaining  unabated. 

MetihodB  of  dealing  with  infectious  diseases  :  notification ;  isolation  hospital 
accommodation  and  its  sufficiency  ;  disinfection. 

With  regard  to  such  points  it  should  be  remembered  that  these  reports  are  for 
tiie  information  of  the  Board  and  of  the  Countv  Council  as  well  as  of  the 
Goancil  of  the  District,  and  that  a  statement  of  the  local  circumstances  and  a 
histoiyof  local  sanitary  questions  which  may  seem  superfluous  for  the  latter, 
may  often  be  needed  by  the  former  bodies. 

Seotioa  133  of  the  Factory  and  Workshop  Act,  1901,  which  came  into  force 
on  January  Ist,  1902,  requires  that— 

**The  Medioal  Officer  of  Health  of  every  District  Council  shall,  in  his  annual 
report  to  them,  report  specifically  on  the  administration  of  this  Act 
in  workshops  and  workplaces,  and  he  shall  send  a  copy  of  his  annual 
report  or  so  much  of  it  as  deals  with  this  subject,  to  the  Secretary  of 
State.** 

Tbe  oo^r  ahonld  be  addressed  to  the  Secretary  of  State,  Home  Office, 
WIritehally  and  the  foregoing  remarls  with  respect  to  the  transmission  of  the 
nport  to  tlie  Looal  Oovemment  Board  apply  also  to  its  transmission  to  the 
HoBieOflkw. 
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3,        The  Medical  Offioer  of  Health  is  roqnired  to  report  od  the  admiDittntJaa  4 

the  Factory  and  Workshop  Act,  1901,  only  in  «o  far  as  this  adminisbratioa  ii 
^  in  the  bands  of  the  District  Council  and  is  concerned  with  matter*  in  hii 
),  department.  Id  reporting;  on  the  sanitary  administration  of  workshops  and 
workplaces  he  shall  inclade  an  acconnt  of  the  action  with  respeot  to  factoriei, 
workHhops,  and  workplnocs  taken  ander  the  Publio  Health  Acts,  as  well  m 
under  the  Factory  and  Workshop  Act. 

la  reporting  on  the  sanitary  condition  of  workshopB  and  workplaces  the 
Medical  Officer  of  Health  should  state  what  action  hai)  been  taken  to  remedy  any 
defective  conditlaos  met  with  und«r  eauh  heading'.  He  should  state  whethu 
aeotion  23  of  the  Publio  Health  Acts  (Amendment)  Act,  ISHO,  is  in  force  in 
the  District,  and  what  standard  of  "sufficiency  and  euitabitity  "  of  nmitoiy 
aocommodation  is  adopted  locally. 

As  regards  bakehoujes.  section  101,  Factory  and  Workshop  Act,  1901, 
forbids  the  use  after  lat  January.  1901,  of  any  underground  bakehonse  >,<.,  any 
room  Deed  for  baking  or  for  any  process  incidental  thereto,  so  sitnate  that  tha 
surface  of  the  Boor  ia  more  than  three  feet  below  the  sarfnce  of  the  footway  ol 
the  adjoining  street,  or  ol  the  ground  adjoining  or  nearnet  to  the  room,  nnlen 
in  the  oa^e  of  an  underground  bakehouse  so  used  at  the  passing  of  the  Factory 
and  Workshop  Aut,  lliOl,  the  District  Council  are  satisfied  that  it  is  suitable  for 
the  purpose  as  regards  oonstraotion,  liKht,  ventilation,  and  in  all  other  lespecu, 
and  have  given  a  cectiScate  of  its  suitability.  It  is  desirable  that  the  Medical 
Officer  of  Health  should  record  how  many  such  certificates  of  suitAbility  hsve 
been  given  by  the  District  Council  and  what  were  the  conditions  required  to  lie 
complied  with  in  the  granting  of  such  certiflcates. 

The  Medical  Officer  of  Health,  in  reporting  his  proceedinji^s  and  advice,  should 
put  on  record  whether  he  has  made  sj'stomatic  inspections  of  his  District.  Bv 
"systematic  inspections"  are  meant  inspections  independent  of  suoh  inqniritt 
H«  the  Medical  Officer  oF  Health  may  have  to  make  into  particular  outbreaki 
of  disease,  or  into  unwholesome  conditions  to  which  his  attention  has 
been  speoioily  called  by  complaints  or  otberwise  ;  and  snch  inspections  will 
inolude  the  house- to  bo ui^  inspections  which  may  be  necessary  in  partiouUr 
localities. 

Id  making  systematic  inspections,  as  in  mnoh  of  his  other  action,  the  Medical 
OfBcer  of  Health  will  Dsually  have  required  the  assistance  ol  the  Inspector  of 
Nuisances ;  and  the  Medical  Offic«r  should  inolude  in  bis  report  an  acootut  of 
the  action  which,  at  his  instance,  the  Inspector  may  have  token  for  the  removal 
ol  nuisances  injurious  to  health. 

The  report  should  deal  with  the  extent,  distribution,  and  causes  of  diseate, 
especially  of  epidemic  and  notifiable  diseases,  within  the  district ;  and  ahould 
give  an  account  of  any  noteworthy  outbreaks  of  eucb  diseases  during  the  year 
under  review,  stating  the  result  of  his  investigations  into  their  origin  and 
propagation,  and  the  steps  taken  by  bim,  or  on  hu  advice,  with  a  view  to  cheek 
their  spread. 

The  tabular  etatemente  of  sickness  and  mortality  in  the  District  dnring  the 
year,  to  be  mad@  on  the  forms  supplied  for  the  purpose,  should  be  the  eabjeot  of 
comment  in  the  text  of  the  report,  in  so  far  as  deductions  from  them  may  OMltt 
the  Board  and  the  Councils  concerned  to  an  appreciation  of  the  lines  of  aolioB 
needful  in  the  future. 

As  regards  these  several  tables  a  few  observations  appear  to  he  needful : 

Oreatcare  ihoidd  be  taken  tn   luitatkr  heading!  and  the  faetnotti  before  jfrO' 
eeediag  lo  /ill  tkd  columiti  unrf  the  blank  ipac»i  i/t  Ikete  labUi. 

In  Table  I.  should  be  stated  for  the  whole  district  under  the  superintenduuw 
of  the  Medioal  Officer  of  Health  the  number  and  rates  of  biiths,  and  of  death* 
under  one  year  and  at  all  ages,  and  the  data  on  which  the  nett  death-rate  ii 
based.  Spaces  are  given  for  the  insertion  of  the  corresponding  figures  tor  the 
ten  previous  years  tor  purposes  of  comparison,  a  comparison  which  wiU  often 
yield  points  of  interest.  In  most  coses  there  should  be  no  difficulty  in  obtaining 
the  figures  for  former  years  from  previous  annual  reports,  but  if  owing  to 
changes  in  the  constitution  of  the  district  or  for  other  reoMini  the  flgnre* 
cumot  be  ascertained  for  ten  years,  they  should  be  given  for  as  tar  b*ok  m  MiKj 
are  available. 


reports  on  the  CenBiiB  of  1901  have,  however,  shown  that  in  a  very  large   app.  A,  No.  13 

ber  of  districts  the  popalaiion  for  some  years  preceding  1901   had  been  

Idarably  over  estimated,  and  that  consequently  the  birth-rates  and  death-rates   ^^I'q!""^^ 
thtme  years  had  been  materially  understated.    In  all  such  cases  where  this   Saued  l£  19(?. 
ziot  already  been  done  a  revised  estimate  should  be  made  of  the  population 
B.   tlie  years  intermediate  between  1891  and  1901  in  the  light  of  the  numbers 
x^nmerated  in  the  last  Census  ;  and  the  birth-rates  and  death-rates  in  Table  I. 
li.onld  be  re-calculated  for  the  intermediate  years  upon  the  population  as  thus 


Such  deaths  as  those  of  vagrants  and  suicides,  and  those  from  drowning  and 
'^A^vay  accidents,  should  be  included  in  the  mortality  statidtics  of  the  district 
^  "whioh  the  deaths  occur,  or  the  bodies  are  found,  unless  the  Medical  Oflicer 
1^  Health  has  ground  for  believing  that  any  such  death  or  deaths  will  be  shewn 
^  the  mortality  tables  of  some  other  district.  It  is  open  to  the  Medical  OfBcer 
W  Health,  in  commenting  upon  the  statistics  of  his  district,  to  note  in  the  text 
^'  Ua  Report  any  exceptional  mortality  of  this  kind. 

b  Table  IT.  the  births,  and  the  deaths  corrected  by  the  exclusion  of  those  of 
^*ieddent8  occurring  in  public  institutions  within  the  district  and  the  inclu- 
^{^  of  those  of  residents  dying  in  public  institutions  elacwhere,  are  to  be 
S^y^bnted  among  the  localities  to  which  they  belong,  space  being  given  in  this 
^*ble  ilflo  for  the  insertion  of  the  corresponding  figures  in  previous  years.  As 
Is  the  classification  by  localitips,  it  is  to  be  observed  that  the  district 
the  superintendence  of  a  Medical  Officer  of  Health  may  contain  several 
evidently  differing  in  their  circumstances,  or  having  verv  different 
of  mortality,  either  from  all  causes,  or  from  some  particular  disease 
dasB  of  diseases.  The  observation  of  these  differences  can  scarcely  fail  to 
1  to  valuable  information,  especially  when  the  returns  for  several  years  can 
compared  together,  and  it  is  in  view  of  such  differences  that  the  tabular 
^^-Jsments  are  required  in  Article  18  (Section  14)  to  be  classified  according 
^P  *'  localUies"  and  that  provision  for  such  a  classification  is  made  in  the  forms 
^^I^plied  for  returns  of  deaths.  In  the  absence  of  any  obvious  differences  of  the 
re  sort,  it  will  still  be  desirable,  where  the  district  is  of  any  considerable 
and  has  recognized  sub-divisions,  to  classify  the  deaths  according  to  the 
P^3rt  of  the  district  in  which  they  occur  ;  and  for  this  purpose  any  areas  of 
^^lown  population  (such  as  wards,  parishes  or  groups  of  parishes,  or  registra- 
«iQti  ralK'diBtriotB)  may  be  taken  as  representing  *'  localUiet  *'  for  the  purposes 
^  the  Order. 

In  small  urban  districts  having  no  sub-divisions  of  known  population  Table  II. 
"  not  be  filled  up. 


Tible  III.  provides  for  the  number  of  notified  cases  of  infectious  disease 
dnxing  the  year,  classified  according  to  ages  of  patients,  and  localities,  and  also 
tbe  number  of  oases  removed  to  hospital  from  each  locality.  As  regards  the 
claMiflcation  according  to  locality,  the  same  considerations  apply  to  the  records 
of  lickness  as  to  those  of  deaths. 

The  hospital  aooommodation  available  for  the  reception  of  patients  from  the 
diitrict  suffering  from  infectious  diseases  should  be  recorded  in  the  space  at  the 
'oot  of  this  table,  stating  the  name  and  situation  of  the  hospital,  and  the 
authority  by  whom  it  is  provided. 

Tible  rv.  provides  for  the  classification  of  the  deaths  during  the  year 
i^OQording  to  causes,  ages  and  localities.  In  filling  in  this  table  Medical 
OffioeiB  of  Health  should  be  careful  to  include  under  the  headings  **  Cancer," 
**  Phthisis,'*  •*  Puerperal  Fever,"  all  registered  deaths  proper  to  be  comprised 
^i|^  tluMe  general  terms.  For  instance,  all  deaths  registered  as  Puerperal 
Pyemia,  Puerperal  Septicaemia  and  Puerperal  Saprsemia  should  be  included 
^uider  the  heading  '*  Puerperal  Fever."  In  populous  districts  a  more 
"^tttided  table  in  a  similar  form  containing  a  more  complete  classification  of 
"^^ues  of  deat^  may  with  advantage  be  substituted  for  this  form. 

Table  Y.  affords  opportunity  for  record  in  detail  of  facts  as  to  infant 
ouMility.  It  18  well  known  that  in  man^  parts  of  this  country  the  infantile 
^c^rate  remains  unduly  bigh  ;  that  it  differs  widely  in  districts  the  circum- 
■^■i&oes  of  which  are  not  definitely  dissimilar  ;  and  that  within  the  limits  of  a 
fiTen  lanitary  area  this  death-rate  may  exhibit  striking  diversities.  Not  a  few 
*^dical  Officers  of  Health,  in    their    annual  reports— more    particularly   in 
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App.  A.  No.  13.    reports  for  recent  years — ^have  dealt  in  detail  with  this  subject,  thus  makiiig 

important  contributionB  to  better  anderstandinj^  of  conditions  which  conduce  to 

MdCirculars  "^^"^*  mortality.  Nevertheless,  statistics  available  in  this  connexion  do  not 
iRsued  in  1905.     afford,  except  in  a  broad  and  gfeneral  way,  satisfactory  bases  for  comparison  of 

district  with    district,  nor,  indeed,  always    for  useful  contrast  of    different 

sections  of  the  same  district. 

A  table  of  the  sort  now  prepared  permits  record  in  regard  of  each  sanitaiy 
district  as  a  whole  (as  also  in  respect  to  each  of  particular  sub-divisions  of  hit 
district  which  the  Medical  Officer  of  Health  may  select  for  comparison)  of 
certain  facts  as  to  infant  mortality  in  each  of  the  several  weeks  of  the  first 
month  of  life  and  in  subsequent  months  ;  facts  which,  when  accumulated  for  a 
series  of  years,  may  prove  of  definite  value  in  instituting  comparisons  such  as 
have  been  referred  to.  In  the  text  of  his  annual  report,  the  Medical  Officer  of 
Health  will,  no  doubt,  comment  on  the  facts  that  he  has  recorded  in  his  table  or 
tables,  offeriog,  at  the  same  time,  observations  on  the  conditions  which,  in  his 
view,  have  mainly  contributed  to  any  special  infant  mortalities  witnessed,  snd 
giving  account  of  any  measures  adopted  to  ameliorate  those  conditions  regarded 
by  him  as  especially  hostile  to  infant  life.  In  so  far  as  modification  of  procedure 
for  the  purpose,  or  of  law  in  facilitating  such  modification  is,  in  his  opinion 
necessary,  the  Medical  Officer  of  HealUi  is  invited  to  state  his  views. 

It  is  not  proposed  that  report  on  the  above  lines  be  limited  to  districts 
exhibiting  unduly  high  infantile  ci^ath-rates.  Data  are  desirable  respecdng 
districts  low  in  the  scale  of  infant  mortality,  with  comment  by  the  Medicid 
Officer  of  Health  on  the  facte  that  he  is  recording,  and  indication  of  tli$ 
conditions  whidi,  in  his  view,  have  principally  conduced  in  his  district  to 
comparatively  insignificant  infantile  death-rate. 

Additional  copies  of  Table  V.  form  can  be  obtained  on  application  to  the 
Board  by  Medical  Officers  of  Health. 

What  has  been  said  above  with  regard  to  the  information  which  an  annual 
report  should  contain  must  be  understood,  not  as  suggesting  that  the 
report  should  be  limited  to  these  subjects,  but  as  indicating  the  sort  of 
information  required  by  the  Board's  Order.  Many  Medical  OfBcers  of 
Health  will  doubtless,  with  great  advantage  to  the  administration  of  their 
districts,  furnish  much  more  detailed  information  and  statistics  respeotiiig 
particular  questions  to  which  they  have  been  led  by  the  circumstances  of  the 
year  to  devote  attention,  or  in  the  investigation  of  which  they  may  have 
arrived  at  definite  conclusions.  Any  information  of  this  kind  will  be  appreciated 
by  the  Local  Government  Board. 

W.  H.  POWBB, 

Medical  Officer. 
Local  Government  Board, 
November,  1905. 


(Bnclonm  referred  to  in  No.  4.) 
Tablk  T. 

Burougk  of Didrict, 

IKPANTILE  HOBTALITT  DUBINO  TKB  YBAB  1900. 

ha  from  stated  Cansea  in  Wenka  uid  Hoatha  under  One  Tear  of  kg«. 
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droular. 

B. 
No.  1. 

CSBTXFIOATKS  OF  PBOFIOIKNOT  IV  VAOOINATIOIT. 

Ambndino  Obdbb. 

Local  (Government  Board, 

WhitehaU,  S.W., 

I2th  June,  1905. 
Sib, 

I  AM  directed  by  the  Local  Government  Board  to  state  that  they  have 
had  under  consideration  the  provisions  of  the  Vaccination  Order,  1898,  relating 
to  the  certificate  of  proficiency  in  vaccination  which  is  required  to  be  produced 
by  a  Medical  Practitioner  before  he  can  enter  into  a  contract  with  a  Board  of 
Guardians  for  public  vaccination.  If  such  a  certificate  has  not  been  obtained 
previously  (0.^.,  as  a  condition  of  obtainint^  a  diploma,  licence  or  deg^ree),  th« 
practitioner  who  is  about  to  enter  into  a  vaccination  contract  is  under  the 
necessity  of  obtaining  the  certificate  from  some  person  who  hua  been  authorised 
by  the  Board  to  act  for  the  purpose;  and  this  can  only  be  done  after  the 
applicant  for  the  certificate  has  been  duly  instructed  and  examined  by  such 
authorised  person  in  the  practice  of  vaccination. 

It  Has  been  represented  to  the  Board,  however,  that  under  this  provision  a 
person  who  took  a  diploma  or  degree  from  an  examining  body  at  a  date  when 
the  examining  body  did  not  require  as  a  condition  of  such  diploma  or  degree  the 
production  of  the  prescribed  certificate  of  proficiency  in  vaccination  is  required 
by  the  Order  of  1893  to  devote  a  considerable  time  to  receiving  instruction  in 
vaccination,  although,  as  the  result  of  experience,  he  may  be  fully  conversant 
with  the  practice  of  vaccination  and  competent  to  perform  the  work  of  a  public 
vaccinator.  With  a  view  of  meeting  this  point,  so  far  as  can  properlj  be  done, 
the  Board  have  decided  to  vary  the  provisions  of  the  Order,  so  that  in  certain 
cases  of  the  kind  the  certificate  of  proficiency  may  be  obtainable  hj  a  practi- 
tioner after  examination  only,  and  without  a  special  course  of  instmction 
immediately  before  the  examination. 

The  Board  direct  me  to  forward  to  you  the  enclosed  copies  of  the  Order 
which  they  have  issued  amending  Article  2  of  the  Vaccination  Order,  1898,  in 
relation  to  this  matter. 

It  will  be  seen  that  the  new  Order  provides  that  a  certificate  of  proficiencj  in 
vaccination  may  be  granted,  after  examination  only,  and  without  a  preliminaiy 
course  of  instruction,  by  tl^e  persons  who  are  authorised  for  that  purpose  by  the 
Board,  to  the  following  class  of  medical  men,  namely,  to  any  registered  medical 
practitioner  who  possesses  a  diploma,  licence  or  degree  conferring  a  ri^rht  of 
registration  under  the  Medical  Acts  granted  (a)  by  an  examining  body  in 
England  and  Wales  or  Scotland  before  the  date  on  which  that  body  first 
required  the  prescribed  certificate  as  a  condition  of  obtaining  the  diploma, 
licence  or  degree ;  and  (&)  by  an  examining  body  in  Ire? and  before  the  first  day 
of  January,  1906. 

The  Board  direct  me  at  the  same  time  to  state,  for  the  information  of  the 
Guardians,  that  the  respective  dates  at  which  the  various  examining  bodies  in 
England  and  Wales  and  Scotland  may  be  regarded  as  having  required,  for  the 
above  purpose,  certificates  of  proficier:cy  in  vaccination  from  a  teacher  autho- 
rised by  the  Board  are  as  follows  : — 

Examining  Body.  Date. 


University  of  London ... 

Royal  College  of  Physicians,  London 

University  of  Cambridge        

University  of  Edinburgh       , 

Royal  College  of  Surgeons,  England 
University  of  Durham  


17th  June,  1868. 
lOth  April,  1876. 
3rd  June,  1877. 

1878. 
1st  May,  1877. 
Since  1886. 
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Society  of  Apothecarlee,  London     ... 
Rojal  Ck>lleg:e  of  Physioians,  Edinbur^irh 

Surgeons, 


• ••  • •• 

...  I 

• • •  g     mmm 

«owJ 


1) 


l8t  July,  1887. 

Ist  January,  1897. 

December,  1896. 
Ist  May,  1896. 
19th  April,  1897. 
Since  1892. 
From  commencement. 

» 


Faculty  of  Physicians  and  Surgeons,  Glasg< 
Uniyenrity  of  Oxford 

Aberdeen 

St.  Andrews    ... 

Glasgow 
Victoria  University,  Manchester 
University  of  Birmingham   ... 

JLHXyiB       •*.  .  . 

Liverpool 

The  Examining  Bodies  in  Ireland  do  not  make  it  compulsory  on  candidates 
for  medical  and  surgical  degrees  and  diplomas  to  produce  the  special  certificate 
of  'proficienpy  in  vaccination  granted  by  a  teacher  autiiorised  by  this  Board. 

Out  of  the  number  of  persons  who  have  been  authorised  by  the  Board  to  act 
as  TeiHshers  and  Examiners  and  to  give  certificates  of  proficiency  in  vaccination, 
the  following  are  entitled  to  give  such  certificates  (to  the  speciid  class  of  medical 
men  described  above)  after  examination  only,  and  without  a  preliminary  course 
of  instruction,  viz. : — 


Name  of  Vaccinator  with  Address, 
Mr.  Joseph  Loane,  18,  Great  Alio  Street,  E. 


Station, 

London 

iTolmers     Square     Institute, 
)rummond  Street,  N.W.). 

Birmingham 
(Priory  Booms,  Upper  Priory). 

Bristol 
(St.  Peter's  Hospital,  Bristol). 

liiverpool 
(17,  Mnlgrave  Street). 

Newcastle  on-Tyne 
(The  Dispensary,  Nelson 
Street). 

Aberdeen 
(Lha  Public  Dispensary). 

Edinburgh 
(The  Western  Dispensary, 
Ponton  Street). 

Dublin 

(45,  Upper  Saokville  Street). 

The  new  Order  will  be  placed  on 'sale  so  that  further  copies  may,  if  required, 
be  purohased  from  Wyman  and  Sons,  Limited,  Fetter  Lane,  E.G.,  either  directly 
or  through  any  boolcMller. 

1  am,  Sir, 

Your  obedient  Servant, 

S.  B.  Pbovis, 

Secretary. 
The  Clerk  to  the  Guardians. 


Dr.  Edmund    Robinson,  218,   Bristol    Bead, 
Edgbaston,  Birmingham. 

Mr.  G^rge  Shepley  Page,  78,   Old  Market 
Street,  Bristol. 

Mr.  Nathaniel   Edward    Roberts,    17,    Mul- 
grave  Street,  Liverpool. 

Dr.    Frank    Hawthorn,    6,   Regent  Terrace, 
Newcastle-on-Tyne. 

Mr.    Robert    Gordon    McEerron,    1,    Albyn 
Place,  Aberdeen. 

Dr.  John  Brown  Buist,  1,  Glifton  Terrace, 
Edinburgh. 

Dr.  Alexander  Nixon  Montgomery,  45,  Upper 
Sackville  Street,  Dublin. 
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A.PP.  A,  No.  13.  (Euolosure  in  No.  1.) 

„      ^-^  46,583  (8eA  June,  1905.) 

Memoranda  ' 

t^?^.      Oeneral  Orier. 

Va4JCinatt4m. 
Amending  Vaccination  Order ^  1898. 

To  the  Board  of  Guardians  of  every  Poor  Law  Union  in  England  and 
Wales  ;— 

To  the  Public  Vaooinators  authorised  by  the  Local  (Government  Board 
to  grant  Certificates  of  proficiency  in  Vaccination  ; — 

And  to  all  others  whom  it  may  conoem. 

Whereas  by  the  Vaccination  Order,  1898,  We,  the  Local  Government  Board, 
made  certain  rules  and  regulations  with  respect  to  Public  Vaccination ; 

And  whereas  by  Article  2  of  the  said  Order  it  is  provided  that  the  Gnardiam 
of  any  Poor  Law  Union  shall  not  enter  into  a  contract  for  public  vaccination 
with  any  registered  medical  practitioner,  or  approve  of  any  such  practitioner  as 
deputy  for  a  Public  Vaccinator,  unless  he  shall  produce  a  certificate  of  profidencj 
in  vaccination  given,  under  such  conditions  as  We  from  time  to  time  &l,  by  some 
person  whom  We  shall  have  authorised  to  act  for  the  purpose  and  by  whom  he 
shall  have  been  duly  instructed  and  examined  in  the  practice  of  vaccination ; 
but  that  it  shall  not  be  necessary  to  produce  the  certificate  to  the  Guardians,  if 
such  certificate  was  required  as  a  condition  of  obtaining  any  diploma,  licenoe,  or  ' 
degree  which  the  contractor  possesses  ; 

And  whereas  it  is  expedient  that  the  above-cited  Article  2  should  apply  sad 
have  effect  subject  to  the  proviso  herein-after  appearing  : 

Now  therefore.  We,  the  Local  Government  Board  in  pursuance  of  the  powers 
given  to  Us  by  the  Statutes  in  that  behalf,  Do  hereby  Order  as  follows : — 

Article  2  of  the  Vaccination  Order,  1898,  shall  apply  and  have  effect  as  if  to 
the  said  Article  there  were  added  the  following  proviso ;  that  is  to  say, — 

Provided  that  a  certificate  of  proficiency  in  vaccination  may  be  granted 
after  examination  only,  and  without  a  preliminary  course  of  instruutioii,  by 
a  person  whom  We  shall  have  authorised  to  act  for  the  purpose — 

(a)  to  any  registered  medical  practitioner  who  possesses  a  diploma, 
licence,  or  degree  conferring  the  right  of  registration  under  tJbie  Medical 
Acts,  and  granted  by  an  examinhig  body  in  England  and  Wales  or 
Scotland  prior  to  the  date  at  which  the  examining  body  first  required,  as  a 
condition  of  obtaining  the  diploma,  licence,  or  degree,  a  certificate  of 
proficiency  in  vaccination  given  by  a  pe'rson  authorised  by  Us  to  act  for 
the  purpose ;  and 

Qi)  to  any  registered  medical  practitioner  who  possesses  a  diploma, 
licence,  or  degree  which  confers  the  right  of  registration  under  t^e 
Medical  Acts,  and  which  has  been  or  may  be  granted  by  an  examining 
body  in  Lreland,  before  the  First  day  of  January,  One  thousand  nine 
hundred  and  six. 

Given  under  the  Seal  of    Office  of    the  Local  Government  Board,   this- 
Eighth  day  of  June,  in  the  year  One  thousand  nine  hundred  and  five. 

(L.8.)  G,  W.  Balfour, 

Pr^tident. 
S.  B.  Provis, 

Secretary, 


UtiixUt.  MBmoraniU 

Cmbn-S/iiHol  Fever.  Smiedln^ 

Borough  Omittil; 

Tl'ien  nHineiU,  and 

I'riaH  and  Hural 

Bittriet  CanTieiU. 

Local  GovBBNMKNT  Board. 
Whitehall,  S.W. 

2-1  th  A-ngost,  1905. 
;    Sm; 

I  I  am  dirootad  by  the  Local  Government  Board  to  state  thit  the;  have 

'     rg— oj  to  believe  that  the  fact  that  aerebro-niiinal  fever  has  recentl;  been  eomc- 

wlut  eiteaBiTely  prevalent  in  Centrat  Europe  and  in  America  ba9  given  rise  in 

aome  qiiart«rB  to  a  doubt  whether  the  disease  in  questioD  may  not  have  newt; 

axtended  to  or  have  been  developing  in  this  country. 

The  Board  think  it  deeirable,  therefore,  to  statti  that,  so  far  as  they  have  been 
•able  Co  OBcertaio,  there  it  no  ground  for  auch  apprehension.  It  appearf,  in  fact, 
to  be  probable  chat  cerebro<spinal  fever  ia  at  the  preaont  time  not  more  prevalent 
in  this  coontry  than  it  has  been  from  time  to  time  daring  the  lost  quarter  of  a 
oentary. 

Severtleleas,  the  Board  consider  that  eaniCary  authorities  should  be  on  the 
^Jert  to  detect  the  presence  of  thedi»ea,'<e  in  their  districts,  or  to  satisfy  themselves 
K«  to  iU  abience  ;  and  to  this  end  the  Board  have  issued  a  Memorandum,  which 
1)M  been  prepared  by  their  Medical  OHcer,  dealing  generally  with  the  charaotor- 
istic  eymptomB  of  the  diseosi-,  and  especially  with  its  minor  and  anomalous 
manifestationB.  Copies  of  this  Memorandum  are  enclosed,  and  I  am  to  reqnest 
that  one  of  the  copies,  together  with  a  copy  of  this  Cireular,  may  be  given  to  the 
Medical  OKcer  of  H^th  for  his  information. 

In  the  event  of  the  discovery  in  any  district  of  groups  of  caties  of  illoesa  which 
might  possibly  be  of  the  nature  of  cerebro -spinal  fever,  it  would  of  course  be 
important  that  the  facts  shoald  be  made  the  subject  of  a  special  report  to  the 
■anitary  authority  by  the  Medical  Officer  of  Health  for  the  district,  and  that  a 
copy  of  BQch  report  should  at  the  same  time  be  forwarded  to  the  Board.  Should 
auoh  B  report  be  received,  the  Board  would  be  prepared  to  render  the  sanitary 
authority  euch  advice  or  assistance  as,  in  the  cironmstanc«s,  might  appear  to  be 
necessary.  In  the  event  of  the  sanitary  authority  desiring,  in  view  of  any  special 
ciromostances,  that  cascH  of  cerebro-spinal  (ever  should  be  made  compulsorily 
notifiable  in  their  district,  the  Board  would  be  prepared  to  consider  an  applica- 
tion for  their  approval  to  a  resolution  of  the  authority  eiteoding  the  provisions 
of  the  Infectious  Disease  (Xotifioation)  Act,  1SS9,  to  that  disease  for  a  limited 

I  am  to  add  tJiat  the  enclosed  Memorandum,  has  been  placed  on  sale,  so  that 
Mnitary  anthorities  desirous  of  obtaining  further  copies,  or  of  dieti-ibuting 
fwpies  amongst  the  medical  practitioners  in  their  districts,  may  be  readily  able 
to  procure  the  same,  Copies  may  bo  obtained,  either  directly  or  through  any 
bookseller,  from  Messrs,  Wyman  and  Sons,  Limited,  Fetter  Lane,  Fleet  Street, 
London,  E.G. 

I  am,  Sir, 

Tour  obedient  Servant, 

a.  B.  PBOV19, 

Secretary. 
rhe  Town  Clerk, 
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inned  in  IMS.      Certain  PoH  Sanitary  Authorities,  and 

Riparian  Sanitary  Authoritiee, 

Local  Goyebnmbnt  Boabd, 
Whitehall,  S.W. 

4tli  September,  1905. 
Sir, 

I  AM  directed  by  the  Looal  Government  Board  to  state  that  oaeeB  of  oholen 

have  recently  ooonrred  in  certain  places  on  the  shores  of  the  Baltic  Sea.   Cholera 

was  present  in  several  localities  in  Eastern  Europe  in  1904,  and  it  has  since  spread 

^^^  through  Russia  and  has  reached  the  Baltic  by  way  of  tiie  River  ViBtnla  in  the 

Q^iJ^'*  persons  of  raftsmen  descending  that  river. 

U00^  '       The  cases  which  up  to  the  present  have  occurred  in  East  and  West  Prussia  are 

therefore  regarded  as  imported  cases,  and  no  definite  outbreak  of  the  disease  has 
been  reported  from  any  quarter  of  Western  Europe.  Under  the  oircumstanoaB 
mentioned,  however,  the  ports  of  the  Baltic,  and  perhaps  some  of  those  of  the 
North  Sea,  must  be  looked  upon  as  threatened  with  the  disease,  and  the  authorities 
of  British  ports  trading  with  Baltic  and  North  Sea  ports  should  therefore  be  oa 
their  guazd  against  the  importation  of  cholera  into  their  districts  by  means  of 
vessels  coming  from  snch  ports. 

In  the  event  of  any  port  of  the  Baltic  or  North  Sea  being  declared  definitely 
infeobed  with  cholera,  it  will  be  the  duty  of  the  sanitary  authority  to  tdke,  with 
regard  to  vessels  arriving  from  that  port,  the  action  prescribed  by  the  Board*i 
Cholera  Order  of  the  9th  November,  1896. 

I  am,  Sir, 

Your  obedient  Servant, 

S.  B.  Pboyis, 

Seoretaiy. 
The  Clerk  to  the 

Port  Sanitary  Authority, 
or 
The  Clerk  to  the 

Rural  District  CoundL 


No.  4. 

Small-Pox  among  Navvies. 

Local  Government  Board, 
Whitehall,  S.W. 

17th  August^  1905. 
Sir, 

I  AM  directed  by  the  Local  Government  Board  to  state  that  during  recent 
months  there  have  been  reported  to  them  various  outbreaks  of  small-pox  among 
bodies  of  navvies  and  workmen  engaged  on  large  engineering  operations,  especially 
the  construction  of  railways  and  waterworks,  in  different  parts  of  the  kingdom. 
I  am  to  point  out  that  the  migratory  habits  of  the  people  employed  on  such  works, 
especially  of  the  casual  labourers  who  are  attracted  to  them  in  search  of  employ* 
ment,  and  who  often  make  use  of  common  lodging-houses  and  casual  wards  at 
worUiouses  on  their  way,  afford  facilities  for  the  introduction  of  small-poz  and 
for  its  dissemination;  while  the  conditions  of  housing  of  such  workpeople^' 
whether  they  sleep  in  temporary  or  removable  huts  specially  provided  for  &em, 
or  find  lodgings  among  the  permanently  resident  population — are  often  such  as 
to  favour  the  spread  of  any  infectious  disease  which  may  be  introduoed  among 
them.  The  Board,  therefore,  deem  it  especially  desirable  that  sanitary  authorities 
in  or  near  whose  districts  constructive  works,  which  involve  the  gathering 
together  of  a  large  number  of  workmen,  are  being  or  are  about  to  be  carried  out^ 
should  consider  beforehand  the  steps  requisite  to  meet  any  outbreak  of  small-pox 


kmcmg  eoch  workmen,  with  n  view  both  to  eecure  the  enrly  leuogDition  of  nn;    app.  A. 
taat*  which  may  occur.  Bud  to  be  prcpored,  in  the  event  of  wiy  occurrioK.  to  take  — 

pfompl  and  offeatual  meiware*  to  prevent  the  spread  of  the  disease.  The  nutiirB  Jj.^i'ni^p 
of  the  meaanrea  required  is  act  forth  in  the  Board's  circular  letter  of  September  iu,ued  Id 
fith,  I'JO-.  luid  in  Che  "  tUemoraudum  ou  the  steps  epecially  reqiiiaite  to  be  taken 
in  plaoea  where  small-poi  is  prevalent "  which  accompanied  it.  Briefl;  these 
measures  are,  1st,  the  isolation  of  the  siok  person;  2ud,  the  vaccination  or 
re-Taccinatinn  of  all  persons  who  have  been  in  contact  with  him;  Srd,  the 
keeping  of  such  poraona  under  observation  (not  neoesaarily  shut  up  or  kept  from 
n'Ork)  dnring'  the  period  of  a  foitDight  from  the  last  exposure  to  infection  ;  and 
4tb,  the  disinfection  of  infected  buildings  and  the  disinfection  or  destruction  of 
articles  of  clothing',  Jcc,  which  have  been  exposed  to  infection.  In  the  adoption 
of  Iheae  measures  the  sanitary  authority  should  seek  the  oo-operatiOD  of  those 
wbo  oontract  for  the  works  ;  whose  assistance  may  be  more  confidently  anlioi- 
pated,  inosmnch  as  it  is  to  their  own  interest  to  prevent  outbreaks  of  epidemic 
disenae  among  their  workmen  which  would  interfere  with  the  progress  of  the 

In  view  of  the  extreme  importance  of  the  immediate  isolstiou  of  small-pox 
cases,  the  board  wouM  ur|re  upon  the  oouncils  of  districts  in  which  works  of 
ooDEti'action,  involviu;;  Che  pcescnoe  of  lar^e  bodies  of  workmen,  are  being 
carried  on,  that,  if  they  have  not  already  done  ao,  they  should  wiUiout  delay 
moke  ajTaDgementa,  either  alone  or  in  combination  with  other  oonQoiU,  for 
reonring  suimhle  accommodation  fur  the  isolation  of  cases  of  fmall-pox.  Ths 
Board  understand,  indeed,  tlint  in  the  case  of  larffa  works  (eepecially  in  sparsely 
popnl»ted  mountainous  regions)  on  which  many  men  are  employed  in  one  place 
for  a  considerable  time,  it  is  not  unusual  for  the  contractors  to  provide  hospital 
■ooommodation  tor  any  oases  of  infectious  disease  which  may  break  out  among 
their  workpeople ;  but  this  provision  is  hardly  to  be  expect^  where  the  worlu 
*re  not  of  any  great  magnitude  in  one  place,  but  extend  over  a  considerable  range 
of  inhabited  country,  as  in  the  case  of  a  new  railway  throagli  a  comparativMy 
level  region.  Snch  works  will  often  extend,  and  thus  bring  workmen,  into 
aevenl  sanitary  districis :  and  hence,  aa  well  ns  for  the  reasons  mentioned  in  the 
Beard's  circular  of  September  2fith,  1U02,  combination  between  district  councila 
for  the  purpose  of  providing  accommodation  for  the  isolation  oF  small-pox  casM 
is  often  advantageous. 

The  Vaccination  Officer  and  Public  Vaccinator  should  be  notified  of  persom 
Deeding  vaccination  or  re -vaccination,  and  the  sanitary  authority  should,  if 
necessary,  commnnicste  with  the  Board  of  Gnardiana  reBp(s:ting  any  exceptional 
measnm,  each  as  the  opening  of  vaccination  stations,  which  circumstances  maj 
call  for.  The  persons  carrying  out  the  works  may  in  some  instances  be  willing 
to  make  arrangements  to  facilitate  the  acceptance  of  re-vaccination  by  the  work- 
men ;  and,  indeed,  in  places  where  small-pox  has  become  established,  it  will 
probably  be  to  their  interest  to  engage  no  workmen  who  have  not  been  recently 
te- vaccinated. 

The  temporary  iuSux  of  a  large  body  of  workmen  into  a  small  district,  or  one 
of  roral  character,  may  for  the  time  occasion  need  for  the  employment  of  a  staff 
of  sanitary  officials  larger  than  the  ordinary  circumstances  of  the  district  require, 
tor  the  detection  aud  abatement  of  overcrowding  and  other  nuisances,  and  for 
tlie  watching  for  and  dealing  with  cases  of  infectious  disease.  In  snch  a  case  tba 
district  council  should  aSord  to  the  Inspector  of  Nuisances  snch  tempurary 
aafistanoe  as  coay  be  needed. 

I  am,  Sir, 

Toot  obedient  Servant, 
S.  B.  Pboyis, 

The  Town  Clerk, 

llie  Clark  to  the  District  Council. 


AFF.l-NO.ll. 

Bmall-poi 


Mbmorasdum  on  Epidemics  of  Small-pox  among  Colosu 
of  Navvies  ;  by  Dr.  H.  F.  Parsons. 


The  following  arc  particulars  of  some  noteworthy  epidcuii<» 
which  have  occurred  among  colonies  of  navvies  brought  together 
temporarily  for  the  purpose  of  carrying  out  large  engineering 
works,  and  which  have  imposed  heavy  burdens  upon  the  districts, 
generally  rural  or  small  urban  ones,  in  which  they  occurred. 
Eiiiii-  Dr.  MuBgravi!  Craven,  Medical  Officer  of  Health  for  the  Weau 
loand  moreland  combined  district  sends  me  a  letter  from  Mr.  William 
Sanderson,  an  old  resident  of  Appleby,  Westmoreland,  who  says— 
"  I  well  remember  the  cmall-pox  iuvaeion  of  1S71.  The  outbreak 
was  owing  to  there  being  a  floating  population  (the  Settle  and 
Carlisle  extension  of  the  Midland  Railway  being  in  course  of 
construction),  The  navvies  went  about  in  the  most  reckless  way 
from  one  place  to  another  regardless  of  coneequeuces,  and  with 
the  most  disastrous  results  to  the  health  and  trade  of  the  borough. 
The  Guardians  did  all  they  could  to  stay  the  plague.  A  hospital 
was  erected  on  the  New  Fair  Hill,  and  every  precaution  being 
taken  to  prevent  the  spread  of  the  infection  it  was  at  last  alampeil 
out.  Had  proper  care  been  taken  at  first,  and  the  first  case  or  two 
isolated,  we  should  never  have  had  any  trouble  worth  naming." 

1871  was  of  course  the  year  of  the  great  epidemic  of  small-poi 
in  England  and  Wales.  Twenty-eight  deaths  from  small-iwit 
were  registered  in  that  year  in  the  Appleby  sub-district  of  the 
East  Ward  Registration  dislrict,  viz.,  20  in  the  second  quarter,  7 
in  the  third,  and  1  in  the  fourth  quarter. 

This  outbreak  of  small-pox  aSected  also  other  places  along  the 
same  line  of  new  railway,  which  involved  extensive  works  through 
A  mountainons  couutry.  Thus  there  were  26  deaths  from  suuiU- 
pox  in  the  second  and  third  quarters  of  1871,  and  9  in  the  first 
quarter  of  liS7S,  in  the  Bentham  sub-district  of  the  Settle  Regis- 
tration district,  and  a  note  by  the  Registrar  states :  "  The  popula- , 
tion  of  this  district  has  increased  in  consequence  of  a  new  line  of 
railway  being  in  course  of  construction.  All  the  deaths  from 
small-pox  except  one  occarred  at  the  railway  works  in  Ingleton 
Fells."  At  a  local  inquiry  in  which  I  took  part  at  Ingleton,  in 
1880,  respecting  the  provision  of  a  new  cemetery,  it  was  stated 
that  the  need  for  it  had  arisen  partly  through  the  little  church- 
yard at  Chapel-le-Dale,  lugleton  Fells,  having  been  completely 
filled  by  the  deaths  among  the  navvy  colony. 
Bull-  About  1891-3  a  branch  of  the  Midland  Railway  from  Dore  to 
^5°  Chiuley  was  under  construction.  This  railway  passes  throogh 
the  mountainous  part  of  the  Peak  of  Derbyshire,  and  in  its  course 
are  two  very  long  tunnels  and  other  heavy  works,  in  the  con- 
struction of  these  a  large  number  of  navvies  were  employed.  In 
the  Census  Report,  1901,  the  decrease  of  population  in  Edale 
parish  (Chapel-en-le-Frith  Rural  District)  from  955  in  1891  to  365 
in  1901  is  attributed  mainly  to  the  departure  of  a  larg    numbM  of 
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navvies  ami  other  workmen  who  were  employeii  at  the  date  of   ***  

the  ceoBus  of  18SU  in  making  the  Cowbnrn  tunnel  on  the  Dore   smaUpm. 
and   Chinlpy   Railway.      Many   of  the  navvieB  aUo  reaiiled  in   cSoSfe. 
Hathersage  parish  (BaltowoU  Hiiral  District),  of  which  tho  popu-  Niwieei 
latioii  increased  from  Hlil  in  IHSl  to  1,210  in  18'.U,  while  that  of   ^'-^"^ 
other  parlshus  not  on  the  line  of  railw^iy  had  decreased.  ' 

In  1891  an  outbreak  of  suarlet  ft'ver  and  diphtheria  occurred  at 
Hatbereage,  9  deatha  occurring  from  the  former  and  4  from  the 
latter  disease.  The  report  of  the  Medical  Officer  of  Health  on 
this  outbreak  however  did  not  show  how  many  of  these  deaths 
were  among  the  families  of  the  navvies  and  how  many  among  the 
permanent  population  :  though  he  mentioned  the  unsnitabitity 
for  habitation  of  the  temporary  Inits  in  which  some  of  the  navvies 
reaidmi. 

In  1893  a  very  eerious  epidemic  of  Buudl-pox  occurred  among 
the  navvies  engaged  on  this  railway.  Dr.  Barwise,  County 
Uedical  Officer  of  Health  for  Derbyahire  in  a  letter  states  that 
there  were  over  1,000  cases.  In  his  report  for  May,  1893,  he  gives 
further  particulars,  stating  that  the  maintenance  of  patients  waa 
costing  the  Ecclesall  Bierlow  Rural  Sanitary  Authority  £30  a 
week ;  while  the  Bakewell  Rural  Sanitary  Authority  bad  spent 
over  £300,  and  had  not  got  in  all  their  bilie.  The  Midland 
Railway  Company,  however,  contributed  £200  towards  tbg  coat. 
Dr.  Barwise  attributed  the  spread  of  small-pox  largely  to  the 
condition  of  the  huts  in  which  the  navvies  lived,  which  he 
described  as  being  as  bad  as  anything  could  possibly  be.  The 
men  worked  in  shifts,  and  as  one  lot  turned  out  of  bed 
another  loi,  turned  in.  The  clothes  also  provided  for  men  at  work 
in  wet  places  were  worn  indiscriminately  by  one  or  another, 
affording  opportunities  for  the  spread  of  infection. 

In  1893  the  Derbyshire  County  Council  called  the  Board's 
attention  to  the  circumslanoee,  and  urged  that  steps  should  be 
taken  by  the  Board  to  cause  a  clause  to  be  inserted  in  all  railway 
bills,  which  would  provide  for  the  proper  housing  of  labourers 
and  others  temporarily  employed  in  railway  work.  Dr.  Barwise 
stiggeete  that  hnts  to  be  approved  by  the  Sanitary  Authority  of  the 
district  should  be  required  to  be  provided  for  75  per  cent,  of  the 
men  engaged  on  the  work. 

(Afl  illnstrating  how  small-pox  may  be  carried  by  navvies  to 
distant  places,  it  may  be  mentione'l  that  one  of  the  men  who  had 
had  been  working  on  the  Dore  and  Chinley  railway  waa  fonnd  by 
Dr,  Musgrave  Craven  suffering  from  smull-pox  at  Grasmere.) 

Several  other  outbreaks  of  small-pox  among  colonies  of  navvieS 
occurred  in  1893,  e.g.,  among  those  engt^ed  in  constructing  large 
waterworks  in  the  Rishworlh,  Barnard  Castle  Rural,  and  Belling- 
ham  Rural  districts. 

In  1902-3  an  outbreak  of  small-pox  on  a  smaller  scale  than  that  Midland! 
of    1893,    occurred    among    navvies    engaged   in   widening   the  wSSoning! 
Midland  Railway  near  Chinley  in  the  Chapel  en-le-Frith  Rural  ^'^-^■ 
District,  causing  about  23  cases  and  4  deaths. 

During  the  small-pox    prevalence   of  recent  years,  1903-5,  a  Yj^™,^ 
namber  of  other  outbreaks  of  small  pox  of  greater  or  lees  magni- 
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App.  A.,  NO.  14.  tnde  have  occurred  among  navvies  engaged  on  large  engineering 
Bmaii^x         operations.    I  have  notes  of  26  such  outbreaks  in  1903, 16  in  1904, 

and  7  in  1905.    Of  these  the  principal  have  been  : — 

1903.  Chinley  railway  widening.  Chapel-en-le-Frith  Rural 
District ;  already  mentioned. 

1903-4.  Great  Western  and  Great  Central  Railways'  joint  line ; 
through  Uxbridge,  Aylesbury,  Wycombe  and  Thame 
Rural  Districts. 

1903.  ToUesbury  light  railway,  affecting  several  Rural 
Districts  in  Essex. 

1 903.  Manchester  Waterworks.  Thirlmere  pipe  track  through 
Kendal  Urban  and  Lunesdale  and  Lancaster  Roral 
Districts. 

1904.  New  colliery  sinking  at  Arley,  Warwickshire,  affecting 
Nuneaton,  Atherstone,  Meriden  and  Foleshill  Rural 
Districts. 

1904.  Leek  and  Wetton  light  railway.  26  cases.  Leek  Rural 
District,  conveyed  thence  by  wandering  navvies  to 
Aylesbury  and  Wharfedale  Rural  Districts. 

1904.  Buxton  Waterworks.  Chapel-en-le-Frith  Rural  District. 

1905.  Great  Western  Railway.  Castle  Cary  and  Langport 
new  line.  Langport  Rural  District.  Reported  on  by 
Dr.  Copeman.     See  appended  extract. 

1905.  Great  Western  Railway.  Honeybourne  and  Cheltenham 
new  line,  in  Winchcombe  Rural  District. 

1905.  Bristol.  Avonmouth  Docks,  imported  from  Honey- 
bourne. 

1905.  Paignton  Waterworks.  Holne  reservoir  in  Totnes 
Rural  District,  imported  from  Langport. 

1905.  Great  Western  Railway.  Widening  in  St.  Oermana 
Rural  District. 

It  may  be  observed  that  many  of  the  outbreaks  of  small-pox 
among  navvies  have  occurred  in  sparsely  populated  and  hilly 
rural  districts.  The  reason  is  that  it  is  in  such  districts  that  the 
makinpr  of  a  railway  requires  the  most  extensive  excavations,  and 
that  the  largest  reservoirs  for  the  storage  of  upland  surface  water 
are  usually  constructed.  Moreover,  the  resources  of  such  districts 
are  unequal  to  the  housing  and  providing  for  a  large  temporary 
influx  of  population,  and  they  are  districts  often  not  provided 
with  hospital  accommodation,  which  is  comparatively  rarely 
needed  for  the  ordinary  permanent  population. 

In  some  of  the  districts  in  which  small-pox  has  occurred  in 
recent  years  among  navvies  hospital  accommodation  has 
fortunately  been  available,  and  in  such  cases  the  outbreak  hBS  not 
attained  large  dimensions.  In  other  instances,  on  the  occurrence 
of  small-pox,  hospital  accommodation  has  had  to  be  improvised 
with  greater  or  less  success,  but  often  at  heavy  cost. 

In  one  case  however,  viz.,  the  Wakefield  Corporation  Water- 
works, Rishworth,  1893 — the  Sanitary  Authority,  although 
possessing  accommodation  in  a  joint  hospital,  refused  on  financial 
grounds  to  allow  it  to  be  used  for  navvies  suffering  from  small-pox. 
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»nd  the  contractor  eventually  erected  a  hospital  himself.     24  eases   app.  A-Sft' 
tnd  '6  deaths  occurred  in  this  outbreak.     It  was  in  consequence  of  gmaii-pax 
.their  experience  in  1893,  that  the  Derbyshire  County  Council  gat  cSiSSfa»of 
.Parliament  to  insert  in  the  Derwent  Valley  Water  Act,  1899,  the  N'"'S,';;jJ'; 
tppended  clause  (section   64),   which   makes  it  the  duty  of  the     '' 
■ondertakers  to  provide  adequate  housing  for  their  workmen,  and  a 
hospital  for  the  isolation  of  cases  of  infectious  disease.     This  the 
undertakers  have  done,  and  Dr.  Barwise  aays  that  there  is  no  doubt 
that  it  has  been  the  means  of  proveuting  small-pox  being  spread 
all  over  Derbyshire.    Three  separate  outbreaks  of  small-pox  have 
occurred  among  the  workmen  engaged  on  the   Derwent  Valley 
reservoirs,  but  the  prompt  isolation  of  the  cases  has  prevented 
further  spread. 

In  the  Stockport  Corporation  Water  A  ct  of  1901,  the  Derbyshire 
Connty  Council  also  got  a  clause  inserted  that  the  contractors 
ihould  pay  for  the  isolation  of  any  cases  of  infectious  disease 
among  their  workmen  ;  there  being  in  this  iuatance  a  hospital 
available. 

Other  instances  are  known  to  me  in  which  the  undertakers  of 
large  engineering  works  have  provided  hospital  accommodation 
for  cases  of  infectious  disease  among  their  workmen. 

In  1887-8,  as  I  am  informed  by  Dr.  Musgrave  Craven,  when 
the  Manchester  Ship  Canal  was  in  course  of  construction  the 
contractors  provided  one  or  more  such  hospitals. 

In  1888  I  reported  to  the  Board  on  an  outbreak  of  diphtheria  at 
Llanwddyn  in  the  Llanfyllin  Rural  District,  among  the  families 
of  workmen  employed  in  constructing  the  Vyrnwy  reservoir  of 
the  Liverpool  Corporation  ;  and  at  my  suggestion  the  engineer 
provided  a  temporary  hospital. 

Hospital  accommodation  was  also  provided  by  the  Birmingham 
Corporation  for  the  workmen  employed  on  their  Elan  Valley 
waterworks  in  the  Rhayader  Rural  District,  and  was  used  during 
outbreaks  of  small-pox  in  19'.'3  (5  cases)  and  1904  (2  cases). 
Regarding  the  latter  the  Medical  OEBcer  of  Health  for  Rhayader 
Boral  District  says  in  his  annual  report  for  1904  : — "  Small-pox, 
Two  cases  (father  and  child)  were  notified  to  me  from  Garreg-ddu 
Eat6.  They  were  at  once  removed  to  the  Hirmingham  Corporation 
■mall-pox  hospital.  They  soon  recovered  and  no  further  case 
I  was  reported.  These  cases  were  doubtless  imported  by  one  of  the 
Inumerous  tramps  seeking  work." 

The  above  quoted  instances  go  to  show  ; — 

1,  That  large  colonies  of  navvies  brought  tegother  f or  the  pur- 
pose of  carrying  out  extensive  engineering  operations  are  liable 
to  outbreaks  of  infectious  disease,  especially  small  pox.  Infection 
ifl  apt  to  he  introduced  and  carried  about  by  the  coming  and 
going  of  people  of  nomadic  habits,  and  the  conditions  of  housing 
of  the  navvies  and  their  families — whether  housed  in  temporary 
!lititB  or  lodged  among  the  permanent  population — are  often  such 
as  to  favour  the  propagation  of  infectious  disease.  The  navvies 
also  are  often  difficult  to  deal  with,  careless  in  their  habits,  and 
indisposed  to  submit  to  vaccination,  especially  since  having  a  sore 
jl»rm  interferes  with  their  work. 
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Apf.A-.No.n.       2.  In  caaes  where  timely  provieion  of  hospital  accominodadwiia 

Hm»ii-poi         has  been  made  the  isolatiou  of  the  first  cases  has  generally  pre- 

OoionfoBor        vented  any  further  serious  spread,  but  in  some  cases  where  anch 

g"»^e«!  by      accotn  modal  ion  has  been  wanting,  the  outbreak  has  attained  larg« 

nana.      dimensions,  and  the  disease  has  been  carried  to  distant  parts  of 

the  country.      It  has  happened,  however,  thai    where   hospiial 

provision  had  been  made  by  the  local  aothority  a  dispute  aalo 

financial  liability  has  prevented  its  use,  with  the  resnlt  thai  the 

disease  has  sprea<l. 

3,  In  several  instances  nndertakera  of  large  engineering  worts 
have  admitted  and  carried  ottt  the  principle  of  providing  hospital 
accommodation  for  the  isolation  of  infectious  disease  among  their 
workmen,  and  in  at  least  two  instances  the  duty  has  been  placed 
on  them  by  ParUament. 

It  may  be  desirable  that  the  attention  of  Parliament  should  be 
drawn  to  the  point,  with  a  view  to  the  insertion  in  private  Bills, 
in  appropriate  cases,  of  a  clause  requiring  the  provieioQ  of  honung 
for  the  workpeople  and  of  means  for  the  isolation  of  cases  of 
infectious  disease  The  clause  which  is  commonly  inserted  in 
private  Bills  requiring  housing  accommodation  to  be  provided  for 
persons  of  the  working-class  who  are  displaced  by  the  propose'.! 
works  may  be  mentioned  as  somewhat  parallel. 

It  is  not  in  every  case  that  such  a  clanse  would  be  needed.  Il 
would  not  be  neceeeary  in  the  case  of  works  on  a  comparatively 
small  scale  ;  or  in  populous  districts,  which  should  be  provided 
with  the  equipment  necessary  for  dealing  with  oatbreake  of 
infectious  disease.  It  is  especially  wanted  where  the  works  will 
require  the  employmenC  far  a  considerable  time  of  a  large  nuraljer 
of  men  in  one  place  in  a  remote  and  sparsely  populated  region,  aa 
in  the  construction  of  a  long  tunnel  or  a  large  reservoir  :  hot  the 
experiences  at  Langport  and  Winchcombe,  and  on  the  Joint  line 
through  Buckinghamshire  show  that  the  need  for  hospital  accom- 
modation may  also  arise  in  the  course  of  construction  of  a  railway 
through  lowland  country,  where  the  works  are  not  on  so  large  a 
scale  at  one  place. 

The  cost  of  hospital  provision  need  not  be  large  if  it  were  pro- 
vided in  readiness  beforehand.  (The  tent  hospital  in  the  Langport 
Rural  District  cost  £700,  but  it  was  not  provided  until  tlir 
epidemic  had  got  a  start.)  The  buildings  might  of  course  be  of 
temporary  or  portable  construction,  and  the  arrangements  might 
be  of  a  simple  character.  A  site  would  generally  be  available  on 
the  land  acquired  for  the  undertaking ;  labour  would  be  at  hand, 
and  a  water  supply  and  means  of  sewage  disposal  conld  probably 
be  provided  without  ranch  diEBcnIty.  A  cost  of  a  few  hundreds 
of  pounds  would  not  be  a  serious  it€m  in  an  undertaking  of  which 
the  total  cost  ran  into  many  hundreds  of  ihoueands,  or  even  into 
millions  sterling, 

H.  F.  Parsons. 
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ADDENDUM  I.  act. 

Smal 

ftA^oT  from  Report  to  Local  Government  Board  by  fS« 

^>^^     COPEM AN    on    the    SANITARY    OlRCUMSTANOBS  of   the   ^v^ 
^AITGPOBT  BUBAI*  DISTRICT. 

Small-fox 

tVie^  QommanoeaMoi,  in  1903,  bj  the  Great  Western  Railway  of  the  oon- 
{action  of  a  new  line  between  Langport  and  Castle  Cary  naturally  brought 
boat  the  inflox  (tf  a  Iiurge  number  of  nayviea— about  1,800, 1  am  told — ^into  the 
MSghboiirhoodf  together  with  an  additional  number  of  oamp-followen  and 

Mug  that  the  Langport  Rural  Distriot  Counoil  pos^eesed  nothing  in  the 
dttpe  of  in  isolation  hoepital,  and  that  no  measures  had  been  taken  by  them  to 
QO|ie  with  any  outbreak  of  small-pox  or  other  infectious  disease  which  migrht 
M^  improbably  follow  on  the  importation  into  the  distriot  of  these  names, 
ioeungas  they  did  from  all  parts  of  the  country.  Dr.  Johostone,  Medical  Officer 
iftheLiogport  Union  Workhouse,  when  the  work  wus  approaching  Langport, 
rttaidod  at  a  meeting  of  the  Distriot  Couroil  in  order  to  lay  before  them  the 
yiMiti<m  of  the  possible  danger  that  he  foresaw  from  this  cause,  and  to  ask  for 
nitniotions  as  to  the  steps  that  should  be  taken  in  the  event  of  small-poz 
bmkiiig  out  in  the  district.*  He  expressed  the  opinion  that  this  might  happen 
It  any  moment,  and  reminded  the  local  authority  that  the  Board  had  specially 
vmed  them  to  be  on  the  look  out  for  the  disease.  He  further  called  their 
■ttentioii  to  the  sezioua  pecuniary  loss  that,  owing  to  their  unpreparedners  to 
cope  with  tiie  disease,  an  outbreaJc  of  small-poz  would  entail,  and  he  offered  the 
nggeition  that  a  oommittee  of  the  Council  should  be  appointeil  to  consider  the 
9Mttion. 

As  the  result  of  Dr.  Johnstone's  representations,  supported  a<«  they  were  by 
Dr.Kidholla,  the  Medical  Officer  of  Health,  who  on  sereral  previous  occasions 
had  uiade  similar  representations  to  the  Rural  District  Couuoil,  a  committee  was 
Wointed,  by  whom  enquiries  were  made  as  to  the  possibility  of  obtaining  a 
n^le  site  for  the  erection  of  either  a  temporary  or  a  permanent  hospital. 
Sot,  iiDfortunately,  beyond  reporting  to  the  Council  that  enquiries  had  been 
Bide,  no  further  steps  were  taken. 

On  Kay  1st,  1905,  a  man  aged  44  years,  named  Mark  Austen,  was  admitted  to 
AeTkonton  Small-pox  Hospital.  He  was  a  native  of  Taunton,  living  at  East- 
^Maia»  Bttitm,  but  previous  to  April  22nd,  when  he  returned  io  the  town,  he  had 
been  lodging  for  six  weeks  at  Charlton  Maokrell,  where  he  had  been  engaged  as 
a  btioUayer  on  work  at  the  Charlton  station  of  the  new  railwav  line.  While 
I^^Sing  at  Charlton  he  had  slept  in  the  same  bed  with  two  otner  men,  who, 
howerer,  did  not  oonteaot  tiie  disease. 

So  eoon  as  he  learnt  of  the  existence  of  this  case  of  small-poz  in  Taunton, 
^.Alford,  the  Medical  Officer  of  Health  for  Taunton,  on  May  lOth  communioat3d 
^  Dr.  NidhoUs,  the  Medical  Officer  of  Health  for  the  Langport  Rural  District, 
"«^  in  torn,  wrote  to  eYery  medical  man  practising  in  the  district  to  inform 
"hem  of  the  ooourrence.  With  the  assistance  of  Dr.  Ingle,  of  Somerton,  whose 
^J^dioal  district  includes  Charlton  Maokrell  and  who  was  under  agreement  with 
Ehe  oontnu^r  to  afford  medical  attendance  to  the  navvies  working  on  the 
^way  line.  Dr.  Nioholls  at  once  proceeded  to  investigate  the  local  circumstances, 
}p^  on  May  10th,  on  visiting  the  various  gangs  of  navvies  along  the  line,  they 
"flooreied  six  men  evidently  suffering  from  small-pox,  of  whom  three  were 
'o>ntimiii|£  their  work  and  mixing  freely  with  their  fellows.  These  men  were 
^  living  in  two  of  the  contractor's  huts  alongside  the  new  railway  line  then  in 
^'Ooees  of  oonstmction.  Owing  to  deficient  accommodation  the  men  in  these 
^ts  were  aooustomed  to  sleep  two,  and  sometimes  three,  in  a  bed. 

^  the  first  instance  these  men  found  to  have  small-poz  were  isolated  in  their 
^^  but  a  day  or  two  later,  four  other  cases  of  small-poz  having  been  discovered, 
^  emergency  Committee  meeting  of  the  Rural  Distriot  Council  was  held,  when 
^^uigements  were  made  for  securing  the  use  of  a  large  field  near  Charlton,  and 
^*  Nioholls  was  empowered  to  order  by  telegraph  a  couple  of  double  oanvas 

*  As  reported  in  the  **  langport  and  Somerton  Herald,**  of  April  25th,  1905. 
85783  ^ 
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lPP.  A^  Na  14.  hospital  tents  and  a  oonple  of  small  maxquees  for  nnnes,  and  to  obtea  fti 
senrioeB  of  four  trained  male  norsee.  ArrangementB  were  aUo  made  witk  tti 
oontraotor  that  the  District  Cooncil,  through  him,  should  pay  two-thixdi  oCthdi 
wages  to  all  known  '*  contacts,"  provided  that  they  wonld  nndertaks  to  mm 
work  and  remain  on  the  spot.  Ten  men,  however,  who  were  known  tokn 
slept  in  the  implicated  huts,  and  who  agreed  to  these  conditions,  whenprtftli 
first  instalment  of  wages  at  this  rate,  expressed  their  intention  of  "  deariaf  sit^ 
unless  they  were  also  supplied  with  tobacco  and  beer.  With  this  deouHid  tti 
District  Ck>uncil  had  apparently  no  option  but  to  comply,  and,  immediatoly  tki 
tents  were  erected,  patients  and  "contacts"  were  removed  to  the  tempoai; 
small-iKkx  camp.  Here  a  field  kitchen  was  speedily  built  and  neoessazy  miaqmm 
and  bell-tents  were  set  up  to  serve  as  attendants*  quarters,  stores,  wash-lwsR 
mortuary,  and  latrines.  The  Inspector  of  Nuisances  was  installed  on  the  spM  tt 
take  charge  of  the  stores,  and  arrangements  were  made  with  local  tndMpeopli 
to  deliver  whatever  was  needed  in  the  way  of  provisiona  and  other  skmsiti 
spot  adjoiniu};  the  camp,  where  they  were  taken  over  l^  the  Inspector  d 
Nuisances,  who  received  extra  pay  from  the  Rural  District  Oonnou  forki 
servioes. 


Eventually  the  camp  was  constituted  as  follows : — 

Temporary  Small-pax  Hospital  Camp. 
I  Army  Hospital  Tent  ...  35  ft.  X 


8  Marquees 
1  Marquee 
1  Marquee 
5  Marquees 
17  Bell  Tents 


40 
35 
SO 
20 


II 

n 
If 


18  ft. 

18., 

16 

12 
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the  cost  of  which,'  together  with  the  necessary  f umitare,  amonnted  to  waatmhti 
over  £700. 

On  May  24  th  I  heard  from  Mr.  Lonch,  the  Clerk  to  the  Rural  DistriotOonBl, 
that  there  were  more  than  thirty  cases  at  the  camp,  and  that  the  disMii  W 
broken  out  at  the  Union  Workhouse,  the  nurse  there,  as  well  as  several  of  Ai 
inmates,  having  oontraeted  the  disease. 

From  subeequent  investigation  of  the  oiroumstanoes  of  this  oatbteak  st  thi 
workhouse  it  appears  that  the  first  known  case  of  small -pox  ooonmd  ia  the 

g^rson  of  a  tramp  who  was  admitted  on  May  3rd.  He  waa  first  ssan  fey 
r.  Nicholls  there  on  May  19th,  when  he  was  recovering  from  the  &mtm. 
Whether  or  not  he  was  in  the  incubation  stage  of  small-pox  at  the  time  of  ks 
admission  is  uncertain,  but  possibly  the  original  source  of  i^if^^^^  hi  tki 

workhouse  may  have  been  a  man,  H.  W ,  aged  45  years,  described  ■  • 

general  labourer,  but  in  all  probability  a  tramp,  who  died  in  tihe  house,  on  April 
15th,  from  purpura  hsBmorrhagica  ;  the  secondary  causes  of  deatli  haviof  hw 
certified  as  cerebral  haemorrhage  and  haematemesis.    In  the  light  of  snbseqiHBt 
events,  however,  it  seems  not  improbable  that  this  man  in  realiiy  diel  d  - 
hscmorrhagic  small-pox. 

An  undertaker  from  Long  Sutton,  who  went  to  the  workhouse  to  messofe 
this  man  for  his  coflSn,  developed  a  mild  attack  of  small-pox  which  doei  Bflk 
appear  to  have  incapacitated  him,  as  nothing  was  known  of  the  fact  until 
Dr.  Nicholls  learnt  from  the  master  of  the  worUiouse,  on  May  19th,  that  ho  had 
complained  of  having  suffered  from  an  eruption  subsequent  to  the  death  d 

H.  W .    Dr.  ^icholls,  on  visiting  him  the  same  day,  found  that  he  had 

passed  through  a  mild  attack  of  the  disoAse,  as  also  had  his  wife,  who  had  not, 
at  this  date,  entirely  recovered. 

Moreover,    two    inmates    of    the    workhouse    who    carried    the    body  d 

H.  W from  the  ward  in  which  he  died  to  the  mortuary,  wen  both 

attacked,  and  later  still  four  more  paupers,  who  slept  in  Lhe  dormitoiy  on,  either 
side  respectively  of  the  other  two,  also  contracted  the  disease. 

With  the  exception  of  the  undertaker  and  his  wife,  who  were  isolated  it 
their  own  home,  all  those  cases  were  removed  to  the  Camp  Hospital,  so  soon  » 
the  disease  was  recognized,  in  each  instance.* 

Whether  or  not  the  man  H.  W was  also  the  source  of  infection  of  the 

case  notified  from  Taunton,  cannot  be  ascertained  ;   but,  as  the  icsalt  of  mj 

•  Two  cuHes  of  small-pox  from  neighbouring  places  in  the  Wlncanton  Bniial  Diitrict 
wore  also  admitted  to  the  Cimp  Hospital,  and  were  paid  for  by  the  Oouncil  off  thst 
district  at  the  rate  of  21«.  per  day* 


biTeatlfrationB,  it  woald  appear  not  improbable  tliat  both  the  Tunnton  case,  who    Afp.  JL.Ho,'' 
It  will  be  remembered  bad  been  working  at  tbe  now  □hnrtCoa  railway  aCatloii   „      ii'^I^ 
JDst  prior  to  hta  attack,  and  oprtain  ol  the  narvies  also,  oontroated  the  diiease  in   l^moag 
a  imall  pDblio-hoDse,  in  Charlton  Maakrell,  which  thej  had  Ijeen  aocustomed  to   Caloniea  of 
frequent,  and  in   the  pnblic  room  of  wliiob,  at  tbii   time  of  my  visit,  about   Navvies;  br 
mid-da;,  I  found  a  largi  number  of  naTyiea  eatiag  and  drinking.  Far»on«.> 

The  oontract«r  informed  me  that  man;  of  the  turviea  came  (rota  the  north  of 
England,  in  certain  parte  of  vrhicli  9m»ll-pox  was  prevalent  at  the  lime ;  bat  he 
added  that  no  Information  of  anj  value  was  obtainable  in  regard  to  this  point, 
■a  tbe;  frequently  gave  false  names  and  addragsea.  Moreorer,  as  reg;ardj  the 
lu^  nnmber  of  "  oamp  foUowere,"  even  lesB  was  known  than  In  the  ooee  of  Che 

Immediately  on  the  disoovery  of  the  iirat  caaea  of  Bmall-pox,  printed  noCioes  u 
H  to  free  vaccination  and  re- vaccination  were  po&ted  throughont  the  district, 
and  Dr.  Ingle^  the  public  vaccinator,  undertook  a  honse-to-honse  visitation  in 
the  neighbourhood  for  the  purpose  of  offering  his  services,  and,  laoidentalty,  of 
discovering,  so  far  as  was  possible,  the  lodging  places  of  the  navvies,  of  whom 
•bout  700  were  employed  ou  this  particular  section  of  the  railway  Ene.  Xot- 
withstooding  the  foot,  however,  that  the  contractor  afforded  all  the  assistance  in 
his  powev  in  Che  way  of  endeavouring  to  persuade  the  men  to  undergo  the  opera- 
tion, and  of  offering  compensation  in  the  event  of  their  being  (Bsabled  from 
work  for  a  day  or  two,  many  of  the  navvies  absolutely  refused  vaccination. 

The  first  Somerton  case  was  that  of  one  of  the  relieving  officers  for  the  district, 
who  was  notified  on  May  SIst  at  suffering  from  small-pox.  In  this  oonueotion 
It  may  be  of  some  interest  to  note  that  14  days  previously,  on  May  Tth,  the 
acnaal  Hospital  Sunday  demonstration  in  aid  of  the  funds  of  tbe  Taunton 
Hoqiital  had  taken  place  in  Bomerton.  The  various  friendly  societies  and  other 
bodies  make  the  occasion  one  for  public  processions  through  the  streets,  and,  in 
the  words  of  the  local  paper,  "  On  Sunday,  tbe  weather  bemg  beautifully  Bne, 
there  was,  as  usnal  on  these  occasions,  a  large  influx  of  visitors  from  the  sur- 
rounding districte,"  including,  oa  I  am  informed,  a  considerable  number  of 
mwiea  who  came  into  Somerton  "  to  see  the  show."  It  is  poiisible  that  one  or 
more  anreoognised  attacks  may  have  occurred  in  Somerton  abont  the  sami  time 
la  tb»t  of  the  relieving  oflloer,  as,  from  a  fortnight  to  three  weeks  later  on,  a 
nnmber  of  patiente  (as  will  be  seen  from  the  appended  list  of  cases)  were  notified 
to  be  suffering  from  small-poi,  and  at  once  removed  to  the  camp  hospital. 

The  last  case  of  the  disease  (from  Somerton)  was  notified  on  July  Sth,  and  by 
August  I2th  the  last  patient  was  disoharged  from  the  hospital,  which  had  been 
open  siiioe  May  I4th.  The  tentd  have  e<inoe  all  been  taken  down,  disinfected  by 
■team  heat,  and  stored  at  the  workhouse.  Three  wooden  milway  huts,  which 
bai)  been  inhabited  by  navvies  attacked  by  the  disease,  h.ive  also  been  disiofeoted, 
to  far  M  was  possible  short  of  their  octu^  destruction  by  Sre. 

The  ODtbreak  of  small-poi  included  S2  cases,  of  which  only  two  proved  fatal. 

So  tax  as  can  at  present  be  ascertained  the  total  coat  entailed  on  the  Rural 
District  Oonncil  by  tJie  ontbreak  of  small-poi  has  been  about  £3,000. 

It  seems  just  that  companies,  corporations,  or  contractors,  who  for  the  par 
posee  of  their  undertakingg  bring  large  nnmbers  of  workmen  to  reside 
temporarily  in  a  rural  district,  the  reeoarces  of  which,  if  adequate  for  the  normal 
popalation,  are  not  equal  to  deal  with  the  influx,  should  provide  housing  accom- 
modation for  their  workpeople  and  also  mesne  of  isolation  in  case  of  infectious 
disease  breaking  out  among  them,  a  danger  to  which  these  assemblages  of  people 
of  nomadic  babiU  are  especially  liable.  In  the  Derwent  Valley  Water  Act,  1S1I9, 
ti  clause  (sevtion  64)  reqoiting  such  provision  to  bo  made  by  the  Water  Board  or 
their  contractors  was  inserted  by  Parliament  on  the  instance  of  the  Derbyshire 
Gonuty  Connoil. 


I  ADDENDUM   II. 

^^1  Dbrwbht  Valley  Water  Act,  1899.— Section  64. 

the  Board  or  their  contractors  shall  to   t&e  reasonable  satisfaction  of  the   Provision  of 
Medical  Officer  of  Health  for  the  County  of  Derby  erect  fit  up  and  mainuin    hospil  ■ 
boepitals  or  inflrmariea  and  temporary  hnts  or  other  buildings  necessary  for  the   JJ^*^ 
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;  A^  No.  14.  aooommodation  of  the  Beryants  and  workmen  employed  by  the  Board  and  their 
oontractors  and  the  Board  shall  provide  and  pay  for  all  saoh  asslBtanoe  whether 
of  doctors  sargeons  or  nnrses  as  may  be  necessary  and  proper  for  the  effidencj 
of  all  saoh  hospitals  or  infirmaries.  Any  Medioal  Officer  of  Health  or  other  person 
authorised  by  the  Local  Sanitary  Anuiority  actings  in  exeontion  of  the  Pablic 
Health  Acts  for  any  district  in  which  snch  hospitals  or  infirmaries  hnts  or  other 
bnildingps  are  erected  and  maintained  shall  be  entitled  at  any  time  to  enter  into 
and  inspect  and  examine  any  such  hospitals  infiimaries  hnts  or  other  boildingi 
in  order  to  ascertain  Uiat  the  same  are  provided  with  proper  and  sufficient  sanilaiy 
arrangfements  and  that  overcrowding  is  not  permitted  therein.  If  snch  penon 
be  obstmcted  in  the  jperf ormanoe  of  his  duty  under  this  section  the  person  lo 
obstructing  shall  be  liable  on  summary  conviction  to  a  fine  not  exceeding  forty 
shillings. 

If  the  Board  or  their  contractors  fail  to  erect  fit  up  and  maintain  such  hoepitalf 
or  infirmaries  huts  or  other  buildings  as  required  by  this  section  they  shall  be 
liable  to  a  penalty  not  exceeding  twenty  pounds  and  to  a  penalty  not  exceeding 
five  pounds  for  every  day  on  wMch  tho  offence  is  continned  after  conviction  and 
such  penalty  may  be  recovered  by  the  local  sanitary  authority  in  whose  district 
snch  hospitals  infirmaries  huts  or  other  buildings  are  required  to  be  erected  and 
maintained. 


ADDENDUM   III. 


Stockport  CoRPORATioisr  Water  Act,  1901,  section  31  (10). 

(For  protection  of  Derbyshire  County  Council.) 

If  and  whenever  any  workman  or  the  wife  or  child  of  any  workman  who 
shall  have  been  previously  employed  by  the  Corporation  for  fourteen  da^  on  the 
works  authorise  i  by  this  Act  shall  while  suffering  from  infections  diseaee  be 
sent  to  and  detainea  in  any  hospital  within  the  jounty  of  Derby  the  costs  and 
expenses  of  maintaining  which  are  provided  for  out  of  public  mon^  the 
Corporation  shidl  repay  to  the  authority  or  the  governing  body  of  such  hoipital 
all  coits  not  exceeding  three  guineas  per  week  incurred  by  them  in  respect  of 
the  removal  detention  maintenance  medical  attendance  and  nursing  of  raoh 
person  in  the  hospital  and  the  neoessary  disinfection. 


■^^ 


Inspeetion  of  Pnblio  Vftodnation.  app.  a,  Ma.il; 

loipectlDil  ot 
alphabetically  arranged)  of  301  Uhiokb  mspected  during  ^Ja^SSSu 
8  Tear  1905,  witli  reference  to  tlie  Pbocbbdihqs  onder  the  J'''""  ^'Su 
iCCiNATioN  Acts,  1867  to  1898,  and  an  Account  of  the 
AAB.DS  certified  by  the  Board  as  payable  to  the  respective 
JBLio  Vaccinators  out  of  Codnty  Funds. 
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the  Union. 

No.  of  Public   Vacci- 
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Bange  of  Awards 
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trictsin 

in  each 
Union. 

Inspector. 

Ma.vltniim 

£  i. 

d. 

£  «. 

d. 

&  i.  d. 

Bedwellty 

6 

19   6 

0 

66   6 

0 

157U   0 

Dr.  Spencer  Low. 

Bellingham     .. 

8 

1    0 

0 

1    9 

0 

315   0 

„   Fanmr. 

Berkhampstead 

8 

6  14 

0 

16  18 

0 

29  1J5    0 

Vlfittiktmr 

Bermondsey  .. 

3 

57  17 

0 

107    1 

u 

0 

flV    Mr      V 

227   7   0 

M   Sweeting. 

Bicester 

6 

Oil 

0 

716 

0 

14  18   0 

w   Fknar. 

Bideford 

8 

6   8 

0 

19   6 

0 

36   S   0 

«  Johnstone. 

Billericay 

4 

2  17 

0 

21    0 

0 

38  19   0 

w   Fletcher. 

Billesdon 

2 

0  13 

0 

2   0 

0 

213   0 

«   Manby. 

Birkenhead    .. 

8 

24  16 

0 

134  11 

0 

18818   0 

H   Wheaton. 

Birmingham  (L.A.) .. 

1 

— 

— 

193  19   0 

„   Sweeting. 

Bishop  Stortford      .. 

6 

2    6 

0 

13  13 

0 

34  16   0 

»   Fletcher. 

Bly  thing 

8 

4  13 

0 

10  11 

0 

67  14    0 

w   Copeman. 

Bosmere  andOlaydon 

8 

7    4 

0 

14    S 

0 

81    1    0 

Da 

BracUey 

4 

0    8 

0 

5  19 

0 

12  13    0 

n   Hair. 

Bradfield 

8 

6  16 

0 

9  14 

0 

23  14    0 

»   Mivart 

Bradford-on-Avon  .. 

2 

1    6 

0 

2  18 

0 

4    4    0 

Do. 

Braintree 

5 

2    1 

0 

12    2 

0 

30    1    0 

«   Fletcher. 

Bridgend   and  Oow- 

bridge. 
Bristol 

6 
7 

9    6 
9   9 

0 
0 

53    8 
71  19 

0 
0 

150    8    0 
168    6    0 

n   Mfvart. 
n   Sweeting. 

Bromley 

10 

6 

2  19 

0 

29    6 

0 

103   S    0 

Do. 

Bromsgrove    .. 

3 

2  12 

0 

50    1 

0 

86    1    0 

«   Johnstone. 

Backlow 

6 

2  18 

0 

43  11 

0 

106   6   0 

M   Wheaton. 

Buntingford    .. 

— 

— 

— 

— 

w   Fletcher. 

Bury  St.  Edmnnds  .. 

1 

— 

— 

28  16    0 

Oaistor  .. 

" 

5 

1    6 

0 

4    9 

0 

18  16   0 

Dr.SpenoerLow. 

Calne     .. 

— 

— 

— 

— 

n   Mivart 

Oamberwell    . 

2 

2  17 

0 

117    4 

0 

120    1    0 

t.   Sweeting. 

Cambridge 

2 

12    5 

0 

31  10 

0 

43  16    0 

M   Oopeman. 

Cardiff   .. 

7 

i    I 

0 

00    5 

0 

110  10    0 

n   Sweeting. 

Cardigan         . 

3 

3 

8    9 

0 

14    2 

0 

33    6    0 

„   Spencer  Low. 

7 

3    7 

0 

18    6 

0 

73  18    0 

n  Wheaton. 

Castle  Ward    . 

6 

2    0 

0 

30    1 

0 

66  18    0 

M   Farrar. 

Catherington  . 

1 

— 

7  16   0 

«  Johnstone. 

Chelmsford 

9 

7 

2  15 

0 

22    2 

0 

65    8   0 

n   Ffetoher. 

Ohepetow 

6 

2 

7  18 

0 

8    3 

0 

16    1    0 

n  Spencer  Low. 
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d. 
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4 
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.        ..        S 

8 
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0 
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— 

— 

21  10   0 
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— 
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1 
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Easkbonme 

4 
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Da 
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— 
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— 
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12 
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4 
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0 
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Da 
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16   0 

3    3 

0 

4    9   0 
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1 
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— 

60  12   0 
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triots  in  the  U 
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Mifiimnint 

Maxim 

Fareham 

1 

£  i.  d, 

14   0 

£  «. 

23  19 

d. 
0 

£  «.  d. 
36   3   0 

Dr.  Johnstooei 

Famham 

6 

4   6   0 

40  16 

0 

84  10   0 

n   Farrar. 

Faringdon 

4 

3   2   0 

8  13 

0 

24   6   0 

•   Mlvart. 

Fayenbam 

4 

3  19   0 

39  17 

0 

76  11    0 

„   Sweeting. 

Forden  •• 
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12    3 
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Fordingbridge 

— 

— 
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— 
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Oainsborough 

8 

4 
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0 
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Dr.SpenoerLow. 

Qateshead 

6 

4 

8    10 
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0 
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Bloomsbury. 
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1 
10 
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1 

0  19    0 
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0 
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n   Sweeting. 
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GodBtone 

6 

2 

9  11    0 

10  15 

0 

20   6    0 
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3 

2 

618   0 

11  17 

0 

17  15   0 

N    Mivart. 
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1 

1 

— 

— 

57   6    0 
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Grimsby         .. 

6 

1 

— 

— 

1    4    0 

n   SpenoerLow. 

Guildford 

9 

8 

3  19   0 

36  16 

0 

116    9    0 

n    Farrar. 

Guisborough  .. 

7 

4 

13   5    0 

27    2 

0 

76  16   0 

Do. 

Hailsham 

6 

2 

4    9    0 

712 

0 

12    1    0 

Dr.  Thomson. 

Halstead 

6 

6 

1  12    0 

9  19 

0 

25    8    0 

M   Fletcher. 

Haltwhistle    .. 

4 

2 

016   0 

415 

0 

6  10    0 

»   Farrar. 

Hambledon     .. 

6 

6 

8    4    0 

13  16 

0 

51    9    0 

Do. 

Hartismere     •• 

6 

4 

0  18    0 

10  15 

0 

30    0    0 

»,   Copeman. 

Hartlepool 

3 

2 

61  10    0 

139  6 

0 

201    6    0 

M    Manby. 
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Hatfield 

3 
3 

1 

~~ 

, 

12  13    0 

n  Thomson. 
n   Fletcher. 

Havant  ••       ••       •• 

4 

3 

3    10 

8  14 

0 

16  15   0 

„  Johnstone. 

Hayerf  ord  west 

4 

3 

16  10    0 

24  15 

0 

50  18    0 

N   Spencer  Low. 

Ha  warden 

4 

4 

0  18    0 

45  10 

0 

77   8   0 

n   Wheaton. 

Headington     .. 

2 

2 

7  11    0 

63    4 

0 

60  15    0 

,    Farrar. 

Helmsley        •• 

2 

2 

4    4    0 

4    9 

0 

813    0 

Da 

Hemel  Hempstead  .. 

4 

4 

6    4    0 

14    1 

0 

36  10    0 

M   Fletcher. 

Hendon  ••       ••       •• 

6 

4 

4  15    0 

18   6 

0 

86   8   0 

Da 

Henley 

6 

6 

5    0    0 

23  17 

0 

62    0    0 

M   Farrar. 

Hertford 

5 

1 

— 

— 

21  14    0 

H   Fletcher. 

Hexham 

12 

12 

0   7   0 

16  16 

0 

63  18    0 

M   Farrar. 
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ffllO   0 

HoIboTD 

I 

4717   0 

70  16   0 

m  i  0 

Holiworthr    ..       .. 

s 

310   0 

S    B    0 

u  e  0 

.,  JohnMong. 

BolybMul        ..       .. 

USD 

UU    0 

M    1   0 

.    Wheoton. 

Botrma      ..     .. 

1 

- 

- 

33   7   0 

Do. 

Hoolfam 

u 

0    B    0 

WIB    0 

8413   0 

.     HlTUl. 

Boo        

- 

- 

8U   0 

.    SwoBtliv. 

HoraeMUe       ..        .. 

4U    0 

U    S    0 

S7U   0 

,  BpnoMLow. 

Hooghton-te-Siirliig.. 

- 

- 

- 

- 

.    Uuby. 

Hoxne 

oia  0 

7  11   0 

31    3    0 

.   Oopnnui. 

BDDEaTtoid  knd 

4    4    0 

7    S   0 

10  11    0 

„  Mlvait 

4    B    0 

13  13    0 

31    0    0 

.   SpeDcwrLow. 

Hnwtay 

- 

- 

8  14    0 

bUigton         ..       .. 

u 

40  a  0 

83    8    0 

«ri3  0 

Dr.Sweetlas. 

KeltUer          ,.        .. 

. 

ai8  0 

IB   17  0 

17    3  0 

KsttarlDg         ..        .. 

- 

- 

B    »  0 

.   BUlr. 

KlddaimlDrtw 

* 

a  0  0 

lis   7    0 

7S    8  0 

Kli«ibrldff<i    ..        .. 

3    1    0 

7   0   0 

39    B   0 

.     HiTUt. 

EiDCKden       ..       .. 

SIS    0 

11    0   0 

1718   0 

SUV'*  Morton..       .. 

1    0    0 

103  10  • 

280    3   0 

Da 

KIAbyKoonlde     .. 

' 

- 

- 

S    3    0 

.    F&mr. 

I«mbath         ..       .. 

^ 

40  13    0 

30.   <   0 

46618    0 

Dr.SwAMlat. 

- 

- 

la  7  0 

„   SpKMorLow. 

- 

- 

47   6  0 

.    KMbT. 

I*od» 

0    8   0 

47    3    0 

17013   0 

Lolunter         ..       .. 

0  14    0 

34  10    0 

H    4    0 

.    Huby. 

LewM 

1    S    0 

U    1    0 

34  17    0 

.   ThoouoD. 

Laxdonuaniiutree 

10 

1    G    0 

7    0    0 

SO    3   0 

.    Flotcbar. 

iMjbraa 

B 

1  a  0 

3  10    0 

U    1    0 

.    Furu. 

LlDootn 

u 

10 

I    S    0 

ss  e  0 

103    1    0 

,  SpanowLow. 

LtantTliln        ..       .. 

0    4    0 

10  e  0 

44U    0 

.    Whcston. 

Ltanrwrt         ■■       .. 

■ 

3    8    0 

T    0    0 

13    1    0 

Do. 

lupaoUOD  ol 


282 


APT.  A,  No.  1& 
InpeiBtloii  ol 

and  Awards  to 

PabMoVao- 

oiiiaV>rt,190S. 


11 
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TdlalSam 
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■so 
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nators  recomn 
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awarded 
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UnSoo. 

Medical 
Inspector. 

1 

Mininium. 

• 

£  t. 

d. 

£  i. 

d. 

&  i.  d. 

Loughboronffh 

6 

4 

1  18 

0 

19  16 

0 

29  15   0 

Dr.lManby. 

LoQth 

U 

9 

2   2 

0 

13    8 

0 

54  16    0 

»  SpenoerLow. 

Lutterworth  .. 

6 

4 

1    3 

0 

613 

0 

15    4    0 

-  Manby. 

LymiDgtoD 

4 

2 

3U 

0 

15  19 

0 

19  10    0 

«  Johnstona 

Maoole8fleld    . . 

6 

6 

3  17 

0 

68    6 

0 

88    9    0 

Dr.Wheaton. 

Machynlleth  .. 

4 

i 

313 

0 

6  18 

0 

2117    0 

I>0. 

Maideohead    .. 

4 

4 

1    9 

0 

22  11 

0 

44  14    0 

n   Mivart 

Maldon 

8 

6 

2    0 

0 

18  10 

0 

40   2   0 

m  Fletcher. 

Malmeebury   ..       .. 

4 

2 

3    4 

0 

8   7 

0 

6U    0 

.   Mi^ari 

Malton   .. 

6 

3 

312 

0 

4  11 

0 

12   6    0 

.»  Fanar. 

Market  Bosworth    .. 

6 

4 

0  16 

0 

6  10 

0 

13  19    0 

«  Manby. 

Market  Harborough 

6 

5 

1    6 

0 

6  17 

0 

18   8    0 

Do. 

Marlborough  .. 

2 

2 

2  19 

0 

U   7 

0 

14    6    0 

,   Mivart 

Martley 

8 

3 

3    2 

0 

6   8 

0 

12  16    0 

,   Johnstons. 

Medway 

4 

2 

46    3 

0 

87   4 

0 

133    7    0 

.   Sweeting. 

MeltoD  Mowbray     .. 

ft 
t 

6 

1    8 

0 

6  18 

0 

23    1    0 

^   Manby. 

Mere      

2 

2 

3    1 

0 

6   6 

0 

9    7    0 

M  Mivart. 

Middlesbrough 

7 

6 

12    4 

0 

107   1 

0 

:-oo  2  0 

,   Farrar. 

Milton 

2 

2 

21    0 

0 

69  17 

0 

80  17   0 

«   Sweeting. 

Monmonth 

6 

6 

2   6 

0 

26  16 

0 

46  16   0 

»  SpenoerLow. 

Matford  and  Lothing- 
land. 

3 

2 

4  14 

0 

36   7 

0 

40    1    0 

• 

«   Ctopeman. 

Nantwioh 

7 

3 

4    8 

0 

4  14 

0 

13  13   0 

Dr.  Wheaton. 

Narberth 

4 

3 

7   7 

0 

10  12 

0 

27  11    0 

a   SpenoerLow. 

Neots.St. 

6 

3 

Oil 

0 

11    8 

0 

15  17    0 

Do. 

Newbury 

3 

— 

— 

— 

^  MiTart. 

Newcastle-on-Tyne. . 

4 

4 

46    4 

0 

77   6 

0 

234    7    0 

M   Sweeting. 

New  Forest    .  •       .  • 

5 

2 

4    1 

0 

6  11 

0 

10  12    0 

»   Johnstoneu 

Newhaven 

6 

3 

0  10 

0 

17  16 

0 

20  11    0 

M   Thomson. 

Newport  (Mon.) 

12 

9 

2    6 

0 

69  10 

0 

188    9    0 

M   SpenoerLow. 

Newton  Abbot 

IS 

12 

2    1 

0 

26    9 

0 

107    9    0 

M  MiTartk 

Newtown  and  Llanld- 

loesL 
Northallerton.. 

4 

3 

4    6 

0 

18  10 

0 

31  14    0 

M   Wheaton. 

4 

2 

0  17 

0 

13    7 

0 

14    4    0 

n   Farrar. 

Northwich      .. 

6 

6 

9  14 

0 

27  17 

0 

89    6    0 

„   Wheaton. 

Nuneaton 

4 

3 

Oil 

0 

46  14 

0 

61  19    0 

a   Farrar. 
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DNIOK. 


P 

Ss 
•sfl 

1^ 


^1 


'^1 


OkehamptoB  .. 

Ongar    

OnotI 

Oimdle 

Oxford  (UL).. 


FonilifokA 
Puihoro 
FBCerborough .. 
Petenfleld 


Pidkering 


Flymoiith  (L.A.) 

Flympton  St  Mftry 

Ponktfdawe    •• 

Pontypool 

Foolo 

PortuDouth 

PwllheU 


Baadlog*. 

B6otti 

Bsigato  •• 

Biohmond  (Yorki.) 

Blnffwood 

Btobridge 

Boebford 

Bomfofd 

Bomsoy.. 

Boyston  •• 

BondMn 

Bnfhln  •• 

Ry6       •• 


Bongedflkwdi 
in  6fteh  Union. 


MiDionmL 


6 

• 

6 

4 

3 

7 

3 

4 

1 

1 

1 

1 

1 

6 

3 

6 

— 

8 

6 

4 

1 

6 

3 

3 

2 

6  < 

'      6 

1 

1 

6 

— 

2 

2 

6 

6 

6 

4 

1 

1 

6 

2 

1 

2 

4 

6 

1 

6 

7 

8 

6 

6 

4 

3 

4 

£  I.  d. 

17  0 

3   6  0 

3  18  0 


4  18   0 

2  16    0 

3  10 
2  19    0 

4  9    0 


82    5  0 

7  17  0 

2    2  0 

6  14  0 


•1  14  0 

3  6  0 

1  12  0 

7  10  0 

8  0  0 

7  8  0 

4  19  0 
6  4  0 


MaTimiim 


Total  Sam 


in  each 
Union. 


Medical 


r. 


S,  B.  d, 

9  6  0 

6  6  0 

16  4  0 


17  16  0 

68   0  0 

9   7  0 

8  0  0 

9  12  0 


80  17  0 

38  19  0 

20    3  0 

6  12  0 


41  8  0 
9  17  0 

6    2  0 

13    8  0 

63  16  0 

11    6  0 

42  16  0 
IS    1  0 


£  «.  (2. 

27   7  0 

13  16  0 

25  16  0 

110  0 

16  16  0 


279    1  0 

30  16  0 

116   6  0 

4   4  0 

14    6  0 

10  19  0 

36  12  0 

70    1  0 

143    2  0 

115    4  0 

32  17  0 

314  13  0 

12    6  0 

80  17  0 

17  0 

77  16  0 
18   8  0 

17  16  0 
14  6  0 
40  1  0 
87   0  0 

2  11  0 

18  13  0 

78  8  0 
28    2  0 

6  4  0 


Dr.  J<Ain8lond. 

a    FlOtohflTa 

Do. 
«  Malr. 
.,   Farrar. 

Dr.  Sweeting. 
M   SpenoerLow. 
»   Johnstone, 
a   Hair. 
«   Johnttone. 
«   Mlyart. 
«   Farrar. 
M   Oopeman. 
„   Mivart. 

Do. 

Do. 
M   SpenoerLow. 

Do. 
„   Johnfttone. 
H   Wheaton. 

Dr.  Mivart 
»   Farrar. 

Do. 

Do. 
„   Johnstone. 
M   Oopeman. 
w   Fletcher. 

Da 
n   Johnstone, 
n    Fletcher. 
n   Wheaton. 

Da 
H  Thomson. 
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APP.A,No.Ui. 

Invpootlon  of 
Vaooinattoa, 
and  Aw^to  to 
Pablic  Vac- 
oinaton,  UOSi 


J. 

■is 

UNION. 

No.  of  Vaccination  Di 
tricts  in  the  Union. 

No.  of  Public  Vao< 
naton  reoommend< 
for  Award. 

Bange  of  Awards 
in  aaoh  Union. 

Total  Sum 

awarded 

ineaeh 

Unkm. 

• 

Medical 
Inspector. 

Minlmnm, 

£    «.    (2. 

£  «. 

d. 

£  f.  d 

Saffron  Walden 

018   0 

12  13 

0 

23   8   0 

Dr.  Fletcher. 

Salford 

68    2    0 

341  10 

0 

767   8   0 

»   Wheaton. 

Salisbury 

117    0 

22    2 

0 

36  12   0 

,   MiTart 

Scarborough   .. 

8    6    0 

10  19 

0 

26  18   0 

«   Farmr. 

SedgeAeld 

8    8   0 

24  18 

0 

33   6   0 

n  MMby. 

Reiidon 

3    6    0 

16   4 

0 

24   7   0 

»   Farmr. 

Beyenoaks 

8    0    0 

16*  4 

0 

61    3   0 

M   SweettBff. 

Shaftesbury    .. 

16    0 

10  14 

0 

18  14   0 

»   Ifiwt. 

Sheppey 

— 

— 

9    0   0 

M   Sweeting; 

Shipston-on-Stonr  .. 

2  16   0 

6   4 

0 

9   0   0 

«  Johnstoaa 

Southampton  (L.A.).. 

— 

— 

— 

— 

Do. 

South  Mol  ton.. 

3 

1    2    0 

7   3 

0 

12  11    0 

Da 

South  Shields.. 

6 

16    6    0 

101   6 

0 

327  10    0 

M   Manby. 

South  Stoneham 

5 

11  10    0 

87    4 

0 

106  16    0 

n  Johnstone^ 

SpUaby 

6 

6    10 

10  11 

0 

38    1    0 

M   Spencer  Lov. 

Stockbridge    ..  ■    .. 

1 

— 

— 

6  17    0 

„   Johnstooei 

Stockport 

6 

12    2    0 

86    9 

0 

225  16    0 

n   Wheaton. 

Stockton 

2 

17   6   0 

85  16 

0 

103    1    0 

„   Manby. 

Stokeeley 

3 

418   0 

6    7 

0 

16  16    0 

w  Famr. 

Stourbridge     .. 

6 

7  U    0 

49    1 

0 

142  12    0 

M  Johnstone. 

Stow      

6 

111    0 

10    0 

0 

30    2    0 

N   CtopemaiL 

Strood    ..       ••       *• 

1 

— 

— 

65  13    0 

»   Sweeting. 

Sudbury 

7 

0  14    0 

21  14 

0 

63    3    0 

M   Ck>peman. 

Sunderland     .. 

4 

22  10    0 

60  11 

0 

149    0    0 

M   Manby. 

Swansea 

4 

8    1    0 

82  18 

0 

166    6    0 

H   Mivart 

Swindon  and   High- 
worth. 

3 

6   7    0 

8    I 

0 

21  16    0 

Do. 

Tarrin 

4 

4 

0   6   0 

10    2 

0 

23    8    0 

Dr.  Wheaton. 

Tavistock 

8 

7 

2    3    0 

12  19 

0 

42  18   0 

«   Mivart 

Teesdale 

6 

— 

— 

— 

— 

„   Manby. 

Tenbnry          .. 

2 

1 

— 

— 

9   8   0 

«  Johnstone. 

Teadring 

13 

6 

7    10 

20    4 

0 

61  16    0 

M  Fletcher. 

Thame 

6 

6 

0   9   0 

7    I 

0 

20  12    0 

N  Farrar. 

Thingoe 

8 

6 

1    2    0 

7  14 

0 

29    0    0 

Thirik   • 

7 

6 

0  14    0 

11  18 

0 

20  11    0 

«  Farrar* 

AfV.k,So.U. 


5| 

li 

Biuve  at  Award! 

to  MCb  ITlllOD. 

Total  Bum 
awuded 

iDMU-h 

Union. 

MedJcd 

MlDlmam. 

Mutmnrn. 

£(,<!. 

£  •.  d. 

C  ■.  d. 

Wlr™il 

E 

7  14    D 

38  17   0 

eiM   0 

Df.WlMMoiu 

Witney 

4 

Bll    0 

11  U   0 

nu  0 

.     FUIH. 

-WaktDEhKin   ..       .. 

6 

HIT    0 

7  17    0 

14  U    0 

.     MlTUt 

WDlvBihunptoo 

e 

GSM    0 

7S    •    0 

!«    0   0. 

.    P&mf. 

WoodbridKB    ..        .. 

s 

s  a  0 

UIO    0 

a  s  « 

.   Oop™». 

■WwxJstock      ..       .. 

4 

2  17    0 

7  e  0 

U  U    D 

-  F«m. 

■Woroeeter 

I 

- 

- 

SHI   s 

.  Jolwtton. 

*"""""       •■         ■ 

6 

15    !    0 

H    J    0 

arj  3  0 

.   WbcMuL 

Total  ..       .. 

L«e 

W9 

- 

- 

18^18   0 
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No.  16. 

[STICS  OF  THE  NATIONAL  VACCINB  ESTABLISHMENT. 
I.— Educational  Vaccination  Stations,  1905. 

rder  to  provide  for  the  granting  of  those  special  certificates 
ficiency  in  vaccination  which  are  required  to  be  part  of 
edical  qrialification  for  entering  into  contracts  for  the 
nance  or  public  vaccination,  or  for  acting  as  deputy  to  a 
3tor,  the  following  arrangements  are  made  : — 

The  vaccination  stations  enumerated  in  the  subjoined  list 
en,  under  certain  specified  conditions,  for  the  purposes  of 
ig  and  examination ; 

The  vaccinators  officiating  at  these  stations  are  authorised 
i  the  required  certificates  of  proficiency  in  vaccination  to 
s  whom  they  have  sufficiently  instructed  therein. 


^LFP.A,No  16. 

NatiotuU 
Vaccine  Estab* 
lishmeDt. 


Ml 

wns 

lonal 
ktion 
ing. 


FlaceBxised  as 

Edncational  Vaocination 

Stations. 


Vaccinators  authorised 

to  give  Oertiflcates  of 

Proficiency  in  Vaccination 

after  Instruction  and 

Examination  (a). 


Days  and  Hours 
of  Attendance  of 
the  Vaccinators 

at  Stations 
where  periodic 

Courses  of 

Instructions  are 

given  (&). 


...^ 


Westminster  Hospital 


St.  Thonuun's  Hospital 


l^olmers  Square  In- 
stitute, Drummond 
Street,  N.W. 


Eastern  Dispensary, 
Leman  Street. 


Christ  Ghuroh  Mis- 
sion Hall,  Shroton 
Street,  Marylebone. 


St.  Olaye's  and  St. 
John's  Institute, 
Tooley  Street,  S.E. 


New  Hospital  for 
Women,  l44,Euston 
Road,  N.W. 


Dr.  A.  E.  Cope, 

26,  Bemborough 
(hardens,  S.W. 

Dr.  A.  E.  Cope, 

26,  Bessborongh 
(hardens,  S.W. 

Mr.  Joseph  Loam$ 
13,  Great  Alio  Street,  B. 


Thnrsday,  11. 


Wednesday,  11. 


Hon.,  Wed.,  1. 


Ur.  Joseph  Loane       .^  i  Wednesday,  11. 
13,  Great  Alie  Street,  E. 


Mr.     Edwin      Climson 
Greenwood, 
19,  St.  John's  Wood 
Park,  N.W. 


Mr.   Victor    Alexander 
Jaynes, 
157,  Jamaica  Road, 
Bermondsey,  S.E. 


Miss  Mary  Thome,  M.D., 
148,  Harley  Street, 

W. 


Friday,  3. 


Wednesday,  3. 


Friday,  9. 


lie  yacoinators  whose  names-  are  printed  in  Ualie  letters  are  entitled 
it,  after  satisfactory  examination,  certificates  of  competency  to  persons 
hey  have  not  themselves  instructed. 

andidates  for  Certificaiee  should  communicate  with  the  authorised  teacher 
liner  to  learn  the  dates  of  his  or  her  regular  courses  of  iastruciion. 
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VaooineBstab. 

Hihment. 


I.— Educational  Vaccination  Stations— «mtfnu«rf. 


Oitiefi 
and  Towns 

having 

Educational 

Vaccination 

Stations. 


Places  used  as 


Vaccinators  authorised 
to  give  Certificates  of 


Educational  Vaccination    Proficiency  in  Vaccination 


Stations. 


after  Instruction  and 
Examination  (a). 


Days  and  Houn 
of  Attendance  of 
the  Vaccinston 

at  Stations 
where  periodie 

Courses  of 
Instmctloniuf 

given  (6). 


Birmingham 


Bristol 


Cambridge, 


Cardiff 


JuCOOB  ••• 


Liverpool ... 


MancheBter 


Newoastle- 
on-Tyne. 


Sheffield   ... 


Aberdeen ... 


Dundee    ... 


Priory  BoomB,  Upper 
Priory. 


St.  Peter*8  Hoepital, 
Bristol. 


Addenbrooke's   Hos- 
pital. 


Leeds  General  Infir- 
mary. 

17,  Mnlgrave  Street 


St.  Mary*s  Hospital, 
Whitworth  Street, 
West  Manchester. 


The  Dispensary,  Nel- 
son Street. 


Jeesop  Hospital  for 
Women. 


The  Pnblio  Dispen- 
sary. 


Royal  Infirmary    ... 


Dr,  Edmund  Itohinton,., 
218,  Bristol  Road, 
Edgbaston, 
Birmingham. 

Mr.  Oeorge  Shfpley  Page, 
78,  Old  Ifarket  Street, 
Bristol. 

Mr.  Fredk.  Deighton  ... 
Hills  Road, 

Cambridge. 

Dr.  H.  A.  SohSlberg, 


Mr.  A.  T.  Baoon 
Westfield,  Hyde  Park 
Road,  Leeds. 

Mr,  Nathaniel  ISdtoard 
BobertSf 
17,  Mnlgrave  Street, 
Liverpool. 

Dr.  John  Scott 

249,  Upper  Brook 
Street,  Mancheeter. 


Dr.  J^anh  Hawtlufm  ... 
6,  Regent  Terrace, 
Newcastle-on-Tyne. 


Mr.  P.  B.  Barber 

S,  Clarkeson  Road, 
Sheffield. 

Mr,      Bobert       Gordon 
MoKerron^ 

1,  Albyn  Place, 
Aberdeen. 

Dr.     Robert    Cochrane 
Bnist, 
166,  Nethergate, 

Dundee. 


Monday,  1.30. 


Wednesday,  II. 


Wednesday,  4. 


Friday,  S. 


Taesday,3. 


Wednesday,  2. 


Wedneeday,  3. 


Monday,  3.15. 


Wednesday,  2.30 


ThQXBday,S. 


(a)  The  vaccinators  whose  names  are  printed  in  iUdio  letters  are  entitled  to 
grant,  after  satisfactory  examination,  certificates  of  competency  to  persons  whom 
they  have  not  themselves  instructed. 

(S)  Candidates  for  Certificate*  should  communicate  with  the  anthorised  teacher 
or  examiner  to  learn  the  dates  of  his  or  her  regular  courses  of  instruction. 
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m 
wna 

ig 

onai 

lion 

OS. 


FlaoMtued  aa 

Educational  Vaccinatioii 

Stationa 


Vaocixiaton  authorised 

to  give  OertifleateB  of 

Proflcienoy  in  Vaccination 

after  Instruction  and 

Examination  (a). 


Days  and  Hours 
of  Attendance  of 
the  Vaccinators 

at  Stations 
where  periodic 

Ck)urse8of 
Instructions  are 

given  (6). 


ghi 


y. 


Liyingstone  Dispen- 
sary, 39,  Cowgate. 


The  Western  Dispen- 
sarj.Ponton  Street. 


The  New  Town  Dis- 
pensary. 


Marshall  Street  Dis- 
pensary. 


The  Royal  Infirmary 


The   Western   In- 
firmary. 


City  of  Belfast  Union 
Lifirmary. 


Cork  District  Hospital 


46,  Upper  Saokrille 
Street. 


Dr,  John  Broum  BuUt^ 
1,  Clifton  Terrace, 

Edinborgh. 


Dr.  John  Brown  Bnist, 
1,  Clifton  Terrace, 

Edinburgh. 


Dr.  Francis  Cadell, 
22,  Ainslie  Place, 

Edinburgh. 


Dr.  Francis  Cadell, 
22,  Ainslie  Place, 

Edinburgh. 


Mr.  H.  H.  Borland, 
571,  Alexandra 
Parade,  Dennistown, 
Glasgow. 


Mr.  John  WyUie  Nicol, 
7,  Kersland  Terrace, 
Glasgow. 


Mr.  John  McLiesh, 
49,     Great     Victoria 

Street, 

Belfast. 


Dr.  W.  E.  A.  Cummins, 
17.  St.  Patrick's  Place, 
Cork. 


Dr,    Alexander    JViaon 
Montgomery^ 
46,  Upper  Saokrille 
Street, 

Dublin. 


Monday,  3. 


Thursday,  8. 


Tuesday,  IS. 


Thursday,  12. 


Monday,  12 

(Women); 
Thursday.  12 
(Men). 


Monday,  12. 


Tues.,  FrL,  10. 


APP  A,  No.  16 
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he  Yaccinators  whose  names  are  printed  in  italie  letters  are  entitled  to 
:ter  satisfactory  examination,  certificates  of  competency  to  persons  whom 
e  not  themselves  instructed. 

ndidates  for  Certijicaies  should  communicate  with  the  authorised  teacher 
ner  to  learn  the  dates  of  his  or  her  regular  courses  of  instruction. 
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ARwikNKlC  II.— AHIMAL  VAOOINH  STATIOK. 

The  Animal  Vaccine  Station  is  at  95,  Lambs  Conduit  8to 
wli€fe  Dr.  Leslie  Thome  Thome  attends  for  Uie  Vaociiiitioi 
CSiildren  on  Taeedays  and  Thnrsdays,  at  10.30  ajn. 


III.— DlSTBIBUnON    OF    OLYOBRINATBD    CALF 

Lymph,  1905. 


Knmber  of  applicationB  from  Pnblic  Yaooinators  •••     7^ 

Supplies  sent  out : — 

Charged  capillary  tubes  


••• 


Xo.  17. 

'ORT  on  the  Operatic  >is  of  ifc*  ashai  "T^nzn  Jf'±.i^ 
xiSHMENT    at  Lamb's  CoyDnr  STin?   rxrzir  ^zc  ^r^ 


^nriiig  the  year  April  Ist,  19^76,  zo 

«  vaccinated.    The   asereAie  -wr-: 

Ldnit  Street  of  these  l57  calveg 

Ki  the  station  their  aggreeaie  veLr^ 

xng  the  retention  for  Taccixonoc  >tt^ 

^ht  by  an  average  of  9"7^  lbs. 

^f  the  above  calves   146  wcre 
res,  and    11    were  vaocinmied  wtuL 
n  stored.    As  asoal,  viocin&iioQS  wx^ 
"ved  to  be  more  snooeeefnl  ibazi  ziat 
uph. 

usertions  to  the  number  of  Im^  ix 
Kluced  5^11  vesicles,  and  in  iLr 
red  in  tubes  392  insertions  prcpiaMC  2-^ 
insertion  success  respeciiTely  of  ?**'•  lai  •: 

3ut  little  difference  in  the  rccalz  cf 
B  observed  whether  the  lymph 
hours  or  from  calves  vattxcjs^  L3'.'  st'jsm 
her  case  the  rate  of  znaeracc.  f^eem  -vis  scksaeml-^  &  i 
It. 


•  -« 


During  the  year  lS05-4i  ihere  w^r^  ysntw 
ccinations,  five  separate  iuKrcioDa  at  lysc^  msu 
stance.    Of  the  persons  th^m  v»Ec±ias# 
4   were   females.     All  bm   1^  g<   di«^ 
cceeded  at  the  first  attempc 

There  were  37  primary 

tn.    Of  the  persons  thus 

iff   operators,  one  failed  »  recsro.   fs 

taming  for  inspection  32  cm  cxaaiiaasiaiL  *vr?»  ivzza«r 

^en  in  five  places,  two  in  fonr,  sad  rvs  zx  'ar*^ 

The  aggregate  insertion 


During  the  same  period  LJaS 
rformed  with  glyceiinated  calf  1tb^«.  C<  'Smm^  to^  ^eJ«<£  v> 
turn  for  inspection ;  of  tike  lyiiUAH.MT  U4i.  %a.  -^nMrrw^aa  jG 
;re  found  to  have  taken  in  firi^  ptaM.  T{  21  'vie.  C  a  IsffK. 
in  two,  26  in  one,  and  16  faaH^A  as  tx«e  iz'K  agygxyi 

The  insertion  sucoeas  wu  tberefoR  K'41  ja?  ^^osl 

There  were  74  cases  poslpoiMd  ot  arr^ic  *•  'i#rr  -tr<L:r>.afc 
•  vaccination,  and  there  were  l««r  eava  VTVianr  -j*»jr  if--- 
pectiou  on  acooimt  of  Boma  abbflOjAh.  »Bi£:r^^  l.w  -1  .41 
fcination ;  these  four  were  far  Hut  m^im^  jtur  \t  *  j'  •  -^ 
Lracter. 
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No.  18.  r 

App.  A,No.i&  Report  on  the  Operations  of  the  Oltcbbihatk, 

)nthe  ESTABUSHMENl,  1905-06  ;  by  Dr.  FSAXK  B;V 

)p0nktloiii 

>f  the  :_ 

3ir?L*BQ*h^  Dnring  the  year,  the  incidence  of  smallpox  b' 
iftabiTshment,  negligible  in  London  and  the  provincea,  bat  t} 
SfaiLz^       lymph  has  been  but  slightly  less  than  that  of  the  i 

The  amount  of  glycerinated  calf  lymph  deopaiol 
year  ending  March  3l8t,  1906,  was  eqniyalent  to  58; 
tubes,  each  containing  suf&cient  lymjih  for  the   . 
one  case. 

Particulars,  weekly,  monthly,  and  quarterly,  $m 
this  lymph  are  given  in  Table  I.    Not  all  of  it 
single  charges,  some  was  sent  out   in  small  tat' 
sufficient  lymph  for  the  v$uKsinatlon  of  25  or  50 

Table  II.  shows  the  results  of  use  of  the 
quarter  and  for  the  whole  year. 

The  returns  as  to  the  use  of  the  lymph  dnri' 
show  for  the  548,369  cases,  of  which  report  hr^ 
in,  98*9  per  cent,  case  success,  and  94'4  per  oi-r 
success. 

The    primary  vaccinations  numbered  525|644^  g' 
success  of  98*9  per  cent.,  and  an  insertion  i 
cent.  * 

The  re- vaccinations  numbered  2;il,725,  giving  a  ca''. 
97*3  per  cent,  and  an  insertion  success  of  il3*2  per  oe  T^ 

The  lymph  thus  issued  was  derived  from  421  oalY«; 

All   these    animals,  after    slaughter,  were    ezaiiii?| 
veterinary  surgeon,  and  certified  to  be  healthy.    Dor' 
no  animal   thus  examined  exhibited   evidence   of 
lesions. 

The  bacteriological  examinations  of  the  lymphl 
carried  out  as  heretofore,  and  further  research  in  con] 
calf  lymph  and  its  properties  has  been  prosecuted. 
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APP.  A,  No.  18. 
On  the 


owing  results  of  the  use  of  GLYCERIN ATKD  Calf  Lymph  issued  S??he*'°°' 
during  the  year  ended  31st  March,  1906.  ^^^ 


Total  Cases. 


Qlycerinated 
_        ymL 
Establishment 


Calf  Lymph 


1906-06;  by 
Dr.  Blaxau. 


Period  during  which 

Number 

of  oases  used 

for. 

Percentage  suooess. 

sent  oat. 

Case. 

Insertion. 

ae    Quarter  1905         

)tember  „         „          ... 
oember   „         „          •••        ... 
foh         „      1906        ...        ... 

146,422 
143,218 
120,076 
138,658 

98-7 
98-9 
98-8 
992 

93'9 
94-2 
94-0 
95-3 

XOwCki     •.•             ...             ••* 

548,369 

98*9 

94-4 

Primary  Cases. 


Poriod  during  which 

Number 

of  cases  used 

for. 

Percentage  success. 

sent  out. 

Case. 

Insertion. 

16    Quarter  1905        

iemoer    „         „         ...        ••• 
rcA         „      1906       ...        ... 

137,556 
138,283 
116,232 
133,574 

98-8 
98-9 
98-8 
99-3 

94*0 
94-3 
940 
95-3 

XObai        ..•                    ...                    a*. 

525,644 

98-9 

94-4 

Re-vaooinations. 


Period  during  which 

Number 

of  cases  used 

for. 

Percentage  success. 

sent  out. 

Case. 

Insertion. 

ae    Quarter  1905        

itember  „        „         ...        ... 

oember   „         „         ... 

wh         „      1906        

8,866 
4,931 
3,844 
5,084 

96-7 
97-7 
97-6 
97-9 

92-2 
93-8 
94-2 
93-9 

xocai  ...        ■••        •*. 

22,725 

97-3 

98*2 
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No.  19. 


app.  vno.  19.  Digest  of  the  Vaccination  Oppiobrs*  Returns  with  regard 

to  Children  whose  Births  were  registered  in  the  Year  1904. 


Digest  of 
Vaodnfltion 
Offloen* 
Betarxw,190if 


The  following  is  a  summary  of  the  thirty-second  annual  retnru 
under  the  Vaccination  Act,  1871 : — Of  945,500  births  returned  to 
the  Board  by  the  several   vaccination  officers  in  England  and 
Wales  as  registered  during  the  year  1904,  the  number  which,  at 
che  time  the  return  was  made,  had  been  registered  as  successfullj 
vaccinated  was  711,504  (being  75*3  per  cent,  of  the  ivhole),  and 
the  number  registered   as  having  died  un vaccinated  was  94,686 
(or  10*0  per  cent,  of  the  whole).     Of   the    remaining  139,310 
children,  2,676  (or  0*3  per  cent,  of  the  whole)  had  been  registered 
as  insusceptible  of  vaccination  ;  22  as  havfng  contracted  small-pox; 
12,723  (or  1*3  per  cent.)  as  having  their  vaccination  postponed  by 
medical  certificate ;  and  40,461  (or  4*3  per  cent.)  in  respect  o£ 
whom    certificates    of   conscientious   objection    were   received  % 
leaving    83,428  (or  8*8  per  cent.)   as    "removed,"  "not  to   be 
traced,*'  or  otherwise  unaccounted  for.    If  &om  the  945,500  birtlke 
returned  by  these  officers  deduction  be  first  made  of  the  deaths 
that  took  place  before  vaccination,  it  appears  that,  of  the  surviying 
850,814  children,  there  were  registered  at  the  time  of  the  retnni 
83*6  per  cent,  as  successfully  vaccinated ;  0*3  per  cent,  as  either 
insusceptible  of  vaccination,  or  as  having  had  small-pox ;  1*5  per 
cent,  as  under  medical  certificate  of  postponement ;  and  4*8  per 
cent,  in  respect  of  whom  certificates  of  conscientious  objection  to 
vaccination  had  been  obtained ;  leaving  9*8  per  cent,  as  at  tluit 
time  still  unaccounted  for  as  regards  vaccination. 

The  proportion  of  cases  unaccounted  for  in  the  metropolitaTi 
returns  for  1904  is  19*1  per  cent.;  in  the  provincial  rotums  8*7. 
Of  the  registered  births  of  the  thirty-three  years,  1872-1904,  the 


on  not   finally  accounted  for  in  regard  to  vacoinatiou  app.a.no,1Ii 
og  cases  postponed)  in  each  year  respeoUvely  has  been  as  f*)^^ 


1904  the  proportion  of  cases  nnacconnted  for  (ezclndlng 
poned  cases)  in  the  Metropolis  and  in  the  rest  ot  England 
.  and  7*4  per  cent,  reepectively. 
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*  The  figures  in  this  column  have  no  reference  to  the  other  eolomoi 
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Avp.A,yo.».  BuHUABT    of    thfl    Pboqbbbb    and    Diffusios  of  Pl 

PrMTsouid  throngfaont  the  WOBLD  daring  1905  ;  by  Dr.  R.  Bbccb 

JmnuboDt 

Iw  World  

Inrlng  im ;  INDIA, 


The  total  plagne  deaths  recorded  in  India  dnriiig 
amounted  to  1,069,140,  aa  compared  with  1,112,376  io 
The  great  balk  of  the  plagae  prevalence  occarred  daring  tli 
5  months  of  the  year,  no  fewer  than  981.711  deaths  being  re 
in  that  period.  The  coarse  of  the  1905  plagne,  month  by  i 
is  shown  in  the  following  table : — 
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The  provinces  which  yielded  the  largest  ntunber  of 
deaths  were :  the  Pnniaub  (390,233),  the  United  Provii 
Agra  and  Oudh  (383,802),  Bengal  (126,084),  and  Bombay  (! 
In  the  Native  States  128,319  plagae  deaths  were  certified 
the  year.  As  in  1901  the  height  of  the  plagae  prevalence 
occurred  in  April,  and  the  miaimam  in  Jnly. 


The  natnber  of  deaths  from  plagae  in 
1896  to  1905  inclnsive  is  given  below  :— 

India  in 
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iDdla.         1  1886. 
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1898. 

18».      19DI). 

iML  1  isoz.  1  tins. 
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An  Advisory  Committee  representing  the  India  Off 
Royal  Society,  and  the  Lister  Institnte  was  appointed  i 
and  under  it  a  Commission  has  l3eeii  at  work  in  Ind 
varioas  points  connected  with  the  etiology  of  the  disea 
sided  over  by  Dr.  Chas.  J.  Martin,  F.R.S.  of  the  Lister  I 
Valuable  additions  have  already  been  made  by  these  wo 
our  knowledge  of  the  means  by  which  plagne  may  be  spr 
their  investigations  have  not  yet  been  completed  at  the  t 
this  is  written. 

Some  details  regarding  plagne  in  the  ProvinceiB  ard  f 
India  daring  1905  are  given  as  follr-vs. 


Bombay  Prbsidbnct.  App.tNo.30. 

(Population,  1901,  25.468,209.)  mSSSTa'.S* 

-e  was  a  considerable  dimination  in  the  amount  of  plagae   the'worid* 
)d  in  the  Presidency  of  Bombay  during  1905.    The  total  ■J!!d7b'?!S:» 
■eported  in  the  52  weeks  January  Ist  to  December  30tb,   low.  ' 
ing  to  the  weefaly  returns  sent  from  India  to  the  India 

numbered  128,8S4,  while  the  total  plague  deatlis  in  the 
;>eriod  was  97,034.  These  figures  differ  somewiiat  from 
;ontained  iu  the  Annual  Report  for  1905  of  the  Sanitary 
issioaer  for  the  Qoverument  of  Bombay :  the  number  of 

deaths  tabulated  in  that  report  is  71,363  but  iu  that  total 
t  included  fatal  plague  cases  occurring  "  among  Eoropeans, 
ans,  and  Qfthting  men  "  (see  Table  XII.,  on  page  26  of  the 
ry  Oommiasioner'B  report).  Ab  the  number  of  plague 
I  and  deaths  reported  in  1901  were  respectively  371,291 
i7,30i  it  will  be  seen  that  a  very  marked  decrease  has  taken 

following  table,  compiled  from  the  Sanitary  Commie- 
'b  Report,  shows  some  of  the  Collectorat^  in  which  a 
ution  of  plague  mortality  is  noteworthy  in  1905  compared 
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6,219 
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'  distribution  of  plague  month  by  month  in  the  Presidency 
;  1905  iB  Bhown  in  the  next  table  : — 


aacy. 

i 

1 

1 

1 

f 

1 

1 

1   1 

t 

5 

« 

i 

i 

i 

Total 

... 

17.TM 

17.W« 

jl.603 

UXi 

8.687 

3^70 

W7a 

^■^ 

ISJWl 

MMS 

B,m 

8476 

128^ 

13.173 

1.1^ 

]».*%  \n.»2 

Pi.586 

3J63 

1.730 

i.m 

10,628 

a.19 

- 

iS3a 

fl7.0M 

case  mortality  waB  75'3  per  cent. 

rue  has  been  epidemic  in  the  Bombay  Presidency  for  the 
i  years,  and  apparently  reached  ite  maximum  intensity  in 
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The  appended  table  gives  the  namber  of  reported  plague 
attacks  ana  deaths,  and  the  caae  mortality,  in  the  Bombay  Pre. 
flidency  during  the  10  years  1896  to  1905  inclnaiTe  : — 


PlBgne. 
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Y«»r. 

Attukik 

Dektha. 

morUlHr 
paroenL 

1898 

1897     

1898 

1899 

1900 

1901     
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1905 
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73,063 
136.673 
162,483 

19.131 
207.887 
293,878 
464,313 
371,391 
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2,388 
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105JH1 
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78-3 
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The  use  of  HafFkine's  prophylactic  wae  extended  darinfr  1905. 
The  retarnB  of  the  nQmbers  inoculated  are  at  the  time  of  writioj: 
incomplete,  but  it  ia  stated  that  during  the  first  10  months  of  tbe 
year  176  deaths  from  plagne  occurred  amoog  persons  preTioaxI; 
inoculated  ;  but  details  are  wanting  as  regards  the  ciroamstancw 
of  the  cases. 

City  of  Bombay  (Popnlation,  1901,  776,006,  estimated,  1906, 
977,822).— During  1905  there  -were  16,308  plagne  cases  notified  in 
Bombay  City,  14,198  of  them  fatal,  »is  compared  with  15,488 
attacks  and  13,538  deaths  in  1904.  The  subjoined  table  showB  the 
number  of  cases  notified  and  the  deaths  from  plagne,  month  by 
montl),  in  Bombay  City  during  1905.  The  largest  number  of 
attacks  and  deaths  occurred  in  April  and  the  least  in  December. 
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The  case  mortality,  calculated  upon  the  above  figures,  was  ST'l 
per  cent.  Only  1,201  cases  were  removed  to  hospital  on  account 
of  plagne  during  1905.  Of  the  14,198  fatal  cases  9,347  were  malee 
and  4,851  females. 

Commencing  on  July  1st,  1905,  an  extensive  experiment  was 
begnn  to  ascertain  the  relation  of  the  rat  to  the  seasonal  incidence 
of  plagne  and  the  relation  of  the  diseaBe  among  rats  to  man.  It 
was  arranged  that  2,000  rats,  alive  or  dead,  were  to  be  examined 
weekly  at  the  Laboratory  at  Parel  For  each  living  rat  brought 
to  the  Health  Department  a  fee  of  two  pice  waa  paid,  and  for 
each  dead  rat  one  pice.     From  July  1st  to  December  31st,  1905, 
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Port  of  B&mita^. — Dojiar  1>.6  ^liriv  eni«^i  v>r  >f:  ;he 
f,445  TemtlB,  uki  o€  ih«fie  14.1  ?7  were  in^^pe*.  te  K  lVr^n\5s 
ing  crew  tnd  paBmeeriw  to  ibe  nnmWr  of  xV^^vi^  vwr*^ 
led,  and  zmnog  ihem  27  cases  of  pLaurue  were  vl;:i<vxvr\\U 
I  the  year  lt>,2K  pilgrinis  lefi  the  pi^rt  of  B.^mhAv  for 
I  on  board  24  ships :  and  during  ihe  ^me  ^vrt^Hi  Kk^V^:^ 
IB  were  conTeyed  back  to  Bombav  fn>!u  Ji\ivlAt\  bv  :*^ 
w  Before  embarking  at  Bombay  the  pilirrims  uuderwvut 
ition  in  camp  at  Pir  Pao,  and  amon^  these  pili^rims  one 
developed    plagne  befor>?  the   periovl  of  detention   havl 

Imraal  Beport,  for  lf06.af  the  Sxeentire  Hecsdth  OflElivr.  Muiiioi(viUU\%  Bomt>Ar, 
i  meotioa  wfaether  mny  of  theae  S^aSV  inocutat^d  ponon*  c^ntmcM  |4iMru« 
ntly. 
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The  Bubjoined  table  gives,  for  each  of  the  nine  years  1897  to  190S 
incluHi\'e.  the  number  of  veBsels  inspected  at  the  Port  of  Bombay, 
the  number  of  persons,  including  passengers  and  crew,  examined, 
and  the  number  of  plagne  cases  discovered  : — 
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16,433 
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TS1,039 

1906      

Nine  years 

H,197 

838,953 

27 
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370,111 

8,784,666 
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Madras  Pbesidenoy. 
(Population,  1901,  42,397,522.) 


There  was  a  couBiderable  diminution  in  the  amount  of  plag 
recorded  in  the  Madras  Presidency  during' 1905 — 7,983  cases  and 
5,788  deaths  being  reported,  as  compared  with  2t),99i)  attacks  and 
20,129  fatal  eases  in  1904. 

Of  the  23  districta  comprised  in  the  Presidency,  7  had  no 
plague  at  all ;  in  S  there  were  only  a  few  imported  cases  ;  while 
in  10  there  were  ivcogQised  outbreaks.  The  heaviest  sufferer 
from  plague  in  1905  was  the  Bellary  district  in  which  3,490 
persons  perished  from  plague.  In  the  Oity  of  Madras  only  22 
plague  deaths  were  reoorded-f  The  subjoined  table  shows,  month 
by  month,  the  progress  of  plague  in  tbe  Presidency  daring 
iy05  :— 
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The  case  mortality  was  72-5  per  cent.  Of  the  fatal  caseB  3,070  App,a.Ko. 
were  males  and  2,718  females.  There  is  no  official  report  as  to  proeres-i am 
the  number  of  persona  inoculated  daring  the  year  with  Haffklue'a  pw"^""  "' 
prophylactic,  but  it  is  stated  in  the  Annual  Report  of  the  Sanitary  throughout 
Commissioner  that  5  deaths  from  plague  were  recorded  among  do'injiws 
persoDB  who  bad  been  previouslv  inoculated  with  anti-plague  hyor.Bruo 
flnid.  ^'"'■ 

The  measures  employed  to  combat  the  diaease  inclnded  isola- 
tion of  the  sick  ;  segregation  of  contacts ;  disinfection  of  infected 
honses  and  the  efEecta  of  patients;  the  passporting  of  persona 
arriving  from  infected  localities  and  the  keeping  of  sach  persona 
under  snrreillance  for  a  time  corresponding  with  the  incubation 
period  of  plague ;  destrnction  of  rats  by  poison,  chiefly  that 
known  as  "  the  common  sense  rat  exterminator." 


The  progress  of  plagae  in  the   Presidency  during  the  past  8 
years  is  shown  in  the  appended  table  ; — 

Table  showing  the  Number  of  Reported  Plague  Cases  and 
Deaths  in  the  Madras  Presidency  during  the  8  years  1898 
to  1905  inclusive  : — 


Year. 

Plague. 

dose  Moriitlitr 

Attacks. 

DenbhB. 

per  cent. 

1898         

1899        

191X1         

1901         

1902        

1903        

im      

1905         

711 
2,480 
015 
SfiSn 
1M25 
1)1.853 
26.990 
7,983 

67T 
1,8.^5 
685 
3,035 
13,a03 
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81-2 
74-8 

74-a 

83-3 

81'7 
78' 8 
7i-6 
72-5 

Eight  yeara 

75,543 

57,B«3 

77'2 

Bengal  Presidenct.  • 

(Population,  49,891,164.)* 

In  1905  there  occurred  in  this  Presidency  126,084  deaths  from 
plague,  a  very  considerable  increase  compared  with  the  previous 
year  in  which  the  number  was  75,433.  The  chief  sufferer,  as  in 
former  years,  was  the  Patna  division,  which  comprises  7  districts, 
in  4  of  which  plague  was  somewhat  severely  epidemic,  especially 
during  the  first  4  months  of  1.905:  viz.,  Saran  (population,  2,409,.50:0, 
with  35,651  plague  deaths;  Patna  (population,  1,634,985),  23,985  ; 
Gaya  (population,  2,059,933),  18,209  ;  and  Shahabad  (population, 
1,962,696),  16,222.  The  remaining  3  districts  had  amocg  them 
7,972   deaths,   making,  for  the   Patna  division,  no   fewer  than 
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55,251  of  the  deaths  were  males  and  70,S33  females.  H 
plague  death-rate  per  1,(KX)  liring  was  2-52  (2-23  for  nulMM 
2'81  for  females).  Comparatively  little  protective  ioootUatitn  I 
Haffkine's  method  was  carried  oat. 

Efforts  were  made  to  destroy  rate  in  invaded  distiicts  ui 
reward  was  offered  for  each  rodent  dead  or  alive. 

The  natives,  it  appears  from  the  Anooal  Report  of  the  Suilli 
CommlBsion  for  Bengal  (Captain  W.  W.  Clemeaha,  M.D.,  IMA 
are  beginning  to  recognise  the  ntility  of  evacnation  of  iatfM 
honses,  and  are  becouiing  alive  to  the  fact  that  those  who  Inn 
their  infected  houses  are  seldom  attacked  by  plague. 


The  progress  of  plagoe  in  the  Presidency  of  Bengal  from  1891 
ix)  1905  ia  shown  in  tabular  form  below  : — 
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Calcutta  (population,  1901,  817,796).— There  was  some  incrent 
in  the  mortality  from  plague  in  the  City  of  Calcutta  during  ISOS 
7,372  deaths  from  this  cause  having  been  certified  as  coinpan* 
with  4,689  in  the  previous  year.     These  deaths  were  distnbntal 
throughout  the  months  of  the  year  as  follows  : — 
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Of  the  7,372  fatal  plague  cases  1,959  were  males  and  2,41) 
females. 

The  progress  of  plague  in  Calcutta  during  the  last  8  jretra  189H 
to  1905,  inclusive,  is  showa  in  the  following  table. 


C&IoqUb. 

1998. 

ia99. 

1900. 

1901. 

1903. 

1903. 

190*. 

1005. 

Plague  deaths   ... 

S38 
192 

3.005 
2,333 

8,822 
8,354 

8,611 
7,883 

7,789 
7,378 

8,891 
8,222 

1,996 
4,689 

7,903 
7,372 

Cms  mortal it]>  ... 

80-7 

77-6 

94-7 

91 '6 

SS"! 

93-6 

93-8 

92-3 

DllTualon  ot 
Plague 
ILrouphout 
the  World 


Eastern  Bengal  and  AsaAM. 
(Popnlation,  29,812,735.) 
There  were  only  6  deaths  in  1905  from  plague  in  Eastern 
Bengal  and  Assam  now  one  province.  Tbree  occurred  in  the 
Dacca  district,  1  in  Pahna,  1  in  Faridpur,  and  1  in  the  seaport  town 
of  Chittagong.  All  of  them,  it  is  stated  by  Major  Hare,  I.M.S.,  the 
Sanitary  Commissioner,  were  imported  cases.  Much  use  was 
made  of  the  " commonaense  rat  exterminator"  for  the  destruc- 
tion of  rodents  in  places  which  were  regarded  as  liable  to  be 
inradnd  by  plague. 

The  UfiiTED  Phovincbs  op  Agra  and  Ocdh. 
(Popnlation,  1901,  ilfidl,!^.) 

There  were  383,803  deaths  from  plagne  in  the  United  Provinces 
during  1905.  ^rainet  179,082  in  190i.  This  was  the  highest 
mortality  yet  recorded  from  plague  in  these  Provinces  since  the 
disease  invaded  them  in  1899. 

The  largest  monthly  number  of  plague  deaths  took  place  in 
March,  and  the  smallest  in  Jnly.  The  subjoined  table  shows 
the  mortality  month  by  month  in  the  Duit^  Provinces  during 
1903:— 
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The  following  districts  were  those  which  sufTered  most  during 
the  year  :— Mnttra  (population,  1901.  7(i3,099},  47,798  plague 
deaths;  Allahabad  (population,  1,493,755),  29,784  deaths;  Agra 
(popnhition,  1,060,528),  20,236  deaths  ;  and  Ghazipar  (population, 
913,818),  20,128  deaths. 

Of  the  total  383,803  deaths  173,477  were  males  and  210,325 
females. 

There  was  little  prophylactic  inoculation  practised,  only  6,411 
persons  Bubmittiag  to  the  operation.  Of  these  it  is  reported 
that  8  died  of  plagne.  The  number  of  inoculations  in  1904  was 
3,258.     It  is,  however,  slated  otUcially"  that  reliable  information 

e  United  Prortooes  nt  Airra  ind 
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App.AjfD,M.  regarding  the  nltimate  reaalta   of   ppeTentive    inoculation  art 

PTMtaMud  difficalt  to  obtain. 

DUnulonol 

^M<»  The  coarse   of    plagae   in  the  United   ProTinceB  since  tlitii 

thon^rid  invasion  by  the  disease  in  1899  is  shown  below  :— 

darlOK  I«05 ; 
by  Dr.  Brum 
Low. 


1900. 

1901. 
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1903. 

1W4. 

1906. 

Total 
inr 
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13G 

9,778 

13,442 

94,499 

179,082 

188,802  689,714 

Thb  Pukjaub. 
(Population  In  1901,  24,533,088.) 

Daring  1905  there  were  reported  in  the  Panjaab  451,791  plague 
cases  and  390,233  deaths,  as  compared  with  481,412  attacks  and 
402,950  deaths  in  1904.  It  is  asserted  that  all  plagae  cases  wen 
not  notified  especially  at  the  commencement  of  local  ontbrcalm; 
hence  the  case  mortality  for  1905,  86*4  per  cent,  appears  to  be 
higher  than  it  should  be.  Of  the  total  451,791  notified  caaea 
389,778  were  referred  to  the  "  British  Districts "  as  were  also 
335,365  out  of  the  total  390,233  certified  plagae  deaths.  The 
remainder,  viz,,  62,013  cases  and  54,868  deaths  were  referred  to 
the  Native  States  of  the  Punjanb. 

The  highest  incidence  of  the  disease  was  recorded  in  April 
when  no  fewer  than  151,850  cases  and  131,337  deaths  wen 
reported.  September  on  the  other  hand  yielded  the  fewest  cassa 
and  deaths. 

The  appended  table  gives  the  distribution  of  plague,  month  by 
month,  in  the  Punjanb  (including  the  Native  States)  during 
1905  :— 
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Of  the  29  British  Districts  comprised  within  the  Panjaab 
plagae  was  epidemic  in  22  of  them  daring  1905 ;  3  practically 
escaped,  viz.,  Simla  and  MuzaOiirgarh  with  no  cases  at  all,  and 
Mianwali  with  only  2  attacks,  probably  importations ;  three 
other  districts  had  only  localised  outbreaks  of  small  dimensions, 
viii.,  Mnltan  with  44  deaths,  Attock  with  45,  and  Kangra  with  39. 
The  districts  which  sufferetl  most  were  Lahore,  38,868  attacks  ; 
Amritsar,  33,828 ;   JuUundur,    32,943 ;    Rohtak,    31,966 ;    and 
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jn,  30,105.  The  disWbntion  of  plague  throughout  the  Afp.  a.  No.  8(l 
lb  Districto  and  Native  States  during  1905  is  shown  in  prwrcnaDd 
pended  table :—  p'^l""  "' 

I  showing  the  Namber  of  Plague  Attacks  and  Deaths  in  darineiwie: 
ch  of  the  Districts  and  Native  States  in  the  Ponjaub  during  5j»''  ^""" 
05. 
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Progress  and 
Difrasionof 
Plague 
throughout 
the  world 
during  1906 ; 
by  Dr.  Bnioe 
Low. 
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Native  Statei, 

1.  Patiala        

2.  Earpurthala 
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During  the  year  83,593  inoculations  with  Haffkine's  pro- 
phylactic were  performed,  22,369  of  them  in  the  Amritsar 
district.  Among  these  inoculated  persons  it  is  stated*  that  there 
were  277  attacks  of  plague  217  of  which  proved  fatal.  Ii  is, 
however,  admitted  that  the  records  respecting  preventive 
inoculation  in  the  Punjaub  are  so  inaccurate  that  no  proper 
statements  can  at  present  be  furnished  in  regard  of  them. 

Rat  destruction  in  certain  localities  was  carried  out  on  a  large 
scale,  during  1905,  by  means  of  phosphorus  poison.  A  spechd 
report  is  promised  by  the  Sanitary  Commissioner  on  the  results 
achieved  by  the  measures  taken  for  destroying  rats  in  the  Punjaub 
during  1905. 

The  appended  table  summarises  the  figures  respecting  plague 
prevalences  in  the  Punjaub  during  the  last  9  years,  1897  to  1905 
inclusive  :  — 
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1904      
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1906      

Nine  years  ... 

451,791 

390,233 

86*4 

1,619,366 

1,247,483 

77-0 

*  See  Anoual  Bepott  of  the  Sanitary  Commissioner  for  the  Ponjanb,  1006. 
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tPopulation,  1901, 10,490,624.)  ^ffllSi"* 

the  Aimnal  Report  on  the  Sanitary  Adminietration  of  tbT'S^u* 
1 1905»  it  appears  that  4,132  cases  and  3,692  deaths  from  J^gSi 
ere  re^stered  during  the  year  (figures  which  are  some-  Low.  * 
dler  than  those  contained  in  the  Bnmmary  of  the  weekly 
ts  sent  from  India  to  the  India  Of&ce].  Bnt  there  are 
laons  for  believing  that  the  nnmbers  given  do  not 
,  the  total  incidence  of  the  disease ;  for  especially  at 
where  the  epidemic  began,  "  a  very  great  number  of 
le  to  plagne  were  recorded  nnder  other  head8."t  Farther, 
ed  that  '*  cases  of  the  disease  which  did  not  terminate 
ere  concealed,  and  did  not  come  under  the  notice  of  the 
department."  The  total  number  of  plague  cases  notified 
on  (population,  252,155)  was  2,763  and  the  deaths  2,468. 
Sanitary  Commiasioner  calculates  the  plague  deaths  in 
roughly  at  3,500.  The  epidemic  began  in  February  and 
ita  height  daring  Jane.  The  measures  taken  to  check 
imprised  (1)  segregation  of  improperly  attended  persons ; 
Lfection  ot  invaded  houses ;  (3)  enei^tic  destruction  of 
i  (4)  gennal  cleanaing  of  all  buildings  throughont  the 
lie  namber  of  rata  destroyed  at  Rangoon  during  the  year 
438.  Throughout  the  period  that  rat  killing  was  pu^ed, 
animals  were  found  among  those  that  were  examined. 
^oat  the  province  618,000  rats  were  destroyed  in  1905 
lutionary  measure. 

The  Cbhtral  Protinobs  and  BaaAR. 

(Population,  1901,  14,627,045). 

was  oonsiderably  ten  plagne  in  the  Central  Provinces 
905  than  in  the  previous  year,  15,584  cases  and  12,769 
jing  certified  as  compared  with  49,001  attacks  and  42,967 
1  1904.  The  number  of  deaths  which  occarred  month 
ti  during  1905  are  shown  id  the  snbjoined  table  : — 
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ae  mortality  calcotated  on  the  above  figures  is  eqnal  to  a 
1-9  per  cent. 

istruction  of  rats  in  these  provinces  was  made  tho  sobjecl 
iment  during  the  year;  the  "common  sense  ezter- 
'  was  tried  in  several  localities  with  eatisEactory  resolts. 
irus  which  was  also  tested  proved  a  failoro. 

Sj Oolooal  W. Q. King,  iw a,  Banltar; Omunlnlanar, Baogoon, ItU 


iroDgbout 
la  World 


IE1SC0; 

brDr.Bnies 


34fi 

Mtsorb  State. 

(Population,  1901,  5,539,399.) 

In  the  Native  State  of  Mysore  7,827  casefl  and  3,959  deaths 
were  reported  during  1905, 1,854  of  which  occnrred  in  the  Bangalon 
CiTil  and  Military  Station.  In  the  previona  year  the  recorded 
attacks  in  this  State  numbered  32,949  and  the  deatha  24,196,  u 
that  there  has  been  a  conBiderable  diminntion  in  1905, 


The  Hyderabad  Native  State. 

(Population,  1901. 11,141,142.) 

During    1905    there  were    reported    in    the    Native   State  of 

Hydera^d  10,862  deaths  from  plagne.     In  1904  the  plague  deaths 

in  this  State  numbered  25^96. 


(Population,  1901,  9,723,301.) 

In  Rajpatana  including  Ajmer-Merwara  there  were  reported, 
during  1905,  37,572  cases  and  32,576  deaths  from  plague,  agunat 
21,115  attacks  and  19,426  deaths  in  the  previous  year.  The 
following  table  shows  the  attacks  and  deaths  certified  month  by 
month  in  1905  : — 
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The  case  mortality  reckoned  on  the  above  figures  was  86'7  per 

cent. 

Of    the    total   plague   deaths  S,480   were   referred  to    Ajmer- 
Merwara. 

Kashmir. 

(Popnlation,  1901,  2,905,578.) 

In  Kashmir,  including  the  .Tamma  State,  there  were  reported  in 

1905,  4,148  cases  and  2,G6'3  deaths  from  plague  compared  with 

11,400  attacks  and  8,691  deaths  in  1904. 


Central  India. 

(Population,  1901,  8,628,781.) 

In    the   Native    States   of    Central   India  3,467   persons  were 

attacked  by  plague  of  whom  2,855  died.     This  was  a  considerable 

diminution   from   the   numbers  recorded   in   1904  when  38,105 

cases  occurred,  33,162  of  which  proved  fatal. 


NOHTH  West  Fbontier  Proviscb. 

(Population,  1901,  2,125,480.) 

Only  3  jmport-ed  fatal  cases  of  plague  were  recorded  in  the  ^^^  „„„„ 
North  West  Frontier  Province  during  1905,  all  of  them  having  dorinB^ens; 
come  infected  from  the  Punjanb. 

PERSIA. 

Two  suspected  caaes  of  plague  were  landed  on  May  15th,  1905, 
at  Buahire  from  the  Persian  Government  vessel  Persepolia,  which 
had  come  from  Bombay.  No  extenaion  of  the  diseaae  followed. 
The  diagnosis  is  said  to  have  been  bacterioscopically  confirmed. 

In  the  Province  of  Seistan  about  the  end  of  November  plague 
broke  out  in  the  village  of  Kefli-Neisara  and  spread  lo  other 
adjacent  villages,  reaching  ultimately  the  capital  (Seistan)  of  the 
Province.  Up  to  the  beginning  of  January,  1906,  between  200 
and  300  deaths  from  the  disease  had  taken  place.  The  epidemic 
spread  farther  afield  in  1906,  but  the  fall  details  of  this  outbreak 
are  reserved  for  a  future  report. 

SIAM. 

Bangkok. — At  the  end  of  1904  plague  after  a  long  absence  re- 
appeared at  Bangkok,  and  small  groups  of  rases  continued  to 
appear  during  the  earlier  months  of  1905.  Altogether  some  31 
plague  deaths  were  reported  during  the  first  half  of  the  year. 
Two  of  the  earlier  cases  were  soldiers  of  the  royal  palace  guard. 
Considerable  excitement  was  experienced  among  the  lower  classes 
of  the  population,  and  alarming  rumonrs  were  in  circulation  that 
"the  health  department  were  kiduapping  women  and  children, 
taking  them  to  the  plague  hospital  and  there  putting  ice  on  their 
chests  until  death  supervened,  when  the  bodies  were  opened 
and  the  gall  bladders  removed  for  the  purpose  of  preparing  fresh 
poison  wherewith  to  kill  fresh  victima."* 

FRKNCH  EAST  INDIAN  POSSESSIONS. 

Plague  was  reported  in  1905  in  French  India,  in  Cochin  China, 
and  in  tbe  territory  of  Qnang-Tcheou-Waii.t 

French  Indian  Ketahliahmenta. — Up  to  1905  Ohandamagar  though 
Burrounded  by  plague  infected  districts  remained  free  from  the 
disease ;  or  rather  no  cases  had  been  reported  since  1897,  when 
only  isolated  instances  came  under  observation.  In  1905  the 
malady  became  epidemic  early  in  the  year  and  continued  to  May. 
Daring  a  period  of  four  months  226  cases  and  172  deaths  were 
reported.     The  natives  refused  to  be  inoculated  with  prophylactic 

•  rUt  United  SluUe  Fntjlle  Health  Beporls  tat  July  11th,  1905.  Bepmt  of  Fleat- 
Sciveon  Bay  vood  Haya. 

t  From  »  report  by  Dr.  Kenaorgant  cd  "  Ittaladlea  enditnlguot  Apldfmlquei  el  ooDtsM- 
amaa  qui  i,  resnA  dans  len  colonleB  frsafolsei  en  IftOTi,'  pnbllihid  in  Iha  BnlletiD  da 
rAe«d«mifl  de  Utdeolne  No,  1,  Stance  du  8  Janvier,  IWT. 


FT.  VS^«    Benim,  but  Enropeui  residents  sabmitted  every  10  days  totb  |i 
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IMt>oesB  and  none  of  them  were  attacked.    The  number  of  pemi  ■  i 
inocolated  in  1905  is  not  reported. 

e^oM^  CoMn  China, — ^Three  isolated  cases  came  nnder  obaemtioi 

Saigon  in  Febmarv  and  a  fonrth  in  July.     The  soarcee  of  tkoK 
were  not  traced,  but  it  is  believed  that  the  infection  m 
imported. 

Quang'Tchfou-Watt, — Plague  prevailed  in  this  territory dming 
19(^  but  to  a  less  extent  than  in  the  previous  year.  The  nimilff 
of  attacks  and  deaths  is  not  stated  in  the  reports  which  but 
reached  this  country. 

THE  STRAITS  SETTLEMENT& 

During  1905,  29  plague  deaths  were  certified  in  the  Sbdi 
Settlements,  vix^  21  at  Singapore,  3  at  Penang,  and  5  in  Proiiott 
Wellesley.  Four  of  the  Singapore  cases  were  imported,  and  ott 
of  those  at  Penang.  The  number  of  plague  deaths  in  the  Stitili 
Settlements  in  1904  was  28,  and  in  1903,  26.  Of  these  SingipoR 
vielded  26  in  1904  and  25  in  1903. 


DUTCH  EAST  INDIES. 

In  May  a  Javanese  coolie  died  from  plague  in  the  hospiiil  ^ 
Tandjong-Merawa  where  he  had  been  brought  from  the  Bering 
district  on  the  East  Coast  of  Sumatra.  About  a  fortnight  liter  i 
second  &tal  case  was  reported  also  from  the  Seidang  distrid; 
but  it  is  stated  that  no  connection  between  the  2  cases  could  be 
traced.  Burterioscopic  examination  is  said  to  have  established  the 
diagnosis  of  plaime  in  each  instance,  but  so  far  as  is  knownno 
oth^^r  cases  occurred  during  1905. 

THE  PHILIPPIXE  ISLANDS. 

There  was  no  wide  spread  prevalence  of  plague  in  the 
Philippines  during  1905,  only  63  cases  and  54  deaths  beioi 
reporteii.  Of  these  45  attacks  and  43  deaths  were  refeired  U 
the  city  of  Manila,  and  17  cases  and  10  deaths  to  the  seiqpor 
town  of  C«bu«  including  2  cases  in  September  on  board  Uv 
British  steamship  Branca  which  arrived  from  Hong  Kong,  li 
addition  a  single  fatal  case  occurred  at  Cavite,  but  no  connectioi 
between  it  and  the  occurrence  of  the  disease  at  Manila  or  Oeb 
could  be  traced. 


CHINA. 

Hong  Kong. — During  1905  there  were  reported  327  attacks  an 
276  deaths  as  compared  with  510  cases  and  495  deaths  in  19(N 
The  distribution  of  these  plague  attacks  and  deaths  month  b; 
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The  case  mortality  calcnlated  on  these  fignrea  was  84*4  per  cent. 
There  is,  however,  reaaon  to  believe  that  there  was  concealment 
of  cases  as  in  former  years,  the  less  severe  attacks  not  being 
brought  to  the  notice  of  the  AnthoritieB.  The  Chinese  have 
Htrong  objections  against  notification  of  disease. 

From  a  report  of  Dr.  Wm.  Hnnt«r,  the  Government  Bacterio- 
If^st,  it  wotild  appear  that  plagne  among  rate  is  increasing  in 
Hong  Kong.  Abont  5  per  cent,  of  the  rata  examined  by  him 
were  fonnd  to  be  infect^.  The  experiment  of  the  nse  here  of 
Danysz  virus  has  not  t>een  enconraging,  for  Dr.  Hnnter  expresses 
the  opinion  that  as  an  agent  for  the  wholesale  destmction  of  rats 
it  has  been  "a  complete  failnre." 

The  mortality  from  plagne  in  Hong  Kong  from  1894  to  1905  is 
shown  below. 
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Ontbreaks  of  plagne  oocnrred  daring  1905  at  Amoy,  Swatow, 
and  Foochow,  bat  no  precise  details  regarding  these  are  forth- 
coming. At  Woomng,  the  qoarantine  station  for  Shanghai,  some 
8  plagoe  cases  were  reported,  taken,  it  is  said,  from  coasting  craft. 
At  Bangchow,  a  large  native  town  some  200  miles  ap  the  river 
from  Shanghai,  plague  broke  out  in  the  aatamn  of  the  year,  bnt 
no  details  have  been  fnmiahed  as  to  this  ontbreak. 

Manchuria, — An  ontbreak  of  plagne  occurred  in  the  Rnssian 
Bettlement  at  Dalaipor  in  September,  1905, 12  cases  being  notified, 
10  of  them  proving  fatal.  With  the  excepiion  of  a  few  suspected 
cases  in  another  Manchnrian  settlement  (the  hooses  in  which,  as 
a  precautionary  measure,  were  burnt  to  prevent  spread  of  the 
infection)  no  further  extension  of  the  disease  in  this  region  was 
observed.  In  October  plague,  however,  appeared  at  Niuchwang, 
but  no  statistics  as  to  tiiis  outbreak  have  been  obtainable, 
though  some  press  reports  referred  to  it  as  having  been  somewhat ' 
severe. 
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r.A.Ko.«.  JAPAN. 


JSton  o<  During  1905  the  plague  attacks  officially  notified  in  Japan  (not 

^bom  including  Formosa)  numbered  297  of  which  257  proved  fatal,  i 
» World  case  mortality  of  86'5  per  cent.  The  chief  places  iniraded  were 
ih?SSi  Osaka,  134  cases  ;  Kobe,  90  ;  Kagawa,  36  ;  ToMo,  15  ;  Chiba,  11; 
'•  Moji,  9 ;  and  Nara,  2  cases.    Only  4  cases,  all  fatal,  were  reported 

in  Japan  in  1904. 

Osaka  (population  in  1905,  1,068,771).— A  single  plague  caae 
occurred  in  Osaka  in  May ;  but  plague  in  man  or  rat  was  not 
again  heard  of  until  October,  when  6  cases  were  notified,  followed 
in  November  by  45  others,  and  in  December  by  32  more.  The 
plague  is  believed  to  have  been  conveyed  to  Osaka  from  Kobe, 
which  is  the  second  port  of  the  Japanese  Empire.  It  is  stated 
that  prior  to  May  some  infected  rats  had  been  discovered  at  Osaka, 
but  only  1  plague  rat  had  been  found  during  the  month  of  May. 
In  September  some  5  infected  rats  were  found  among  the  large 
numbers  which  were  being  examined.  In  November  the  in- 
fected rats  discovered  amounted  to  119,  and  in  December  to  63i, 
making  a  total,  for  the  12  months,  of  817  infected  rodents  out 
of  1,195,116  rats  which  were  examined. 

Professor  Eitasato,  of  the  Institute  of  Infectious  Diseases  at 
Tokio,  who  reported  on  the  outbreak,  expressed  the  opinion  that 
the  prevalence  of  human  plague  infection  bears  a  direct  propor- 
tion to  the  number  of  infected  rats  found  in  the  place. 

Of  the  134  human  plague  cases  notified  in  Osaka  51  were  under 
15  years  of  age.  Professor  Eitasato  believes  that  children  get 
plague  by  playing  on  the  ground,  their  hands  and  other  parts  of 
the  body  often  coming  in  contact  therewith. 

Some  attempts  were  made  at  destroying  rats  by  cultures  of  the 
Danysz  bacillus ;  but  the  method  was  found  to  be  useless  and  its 
employment  was  therefore  abandoned. 

Kobe  (population  in  1905,  322,131). — Plague  appeared  in  Eobe 
in  August,  when  2  cases  were  reported,  followed  in  September 
by  8,  in  October  by  4,  in  November  by  36,  and  in  December  by  40 
cases,  making  a  total  of  90  reported  attacks  during  the  year.  Of 
these  36,  or  40  per  cent,  were  under  15  years  of  age.  No  infected 
rats  were  found  in  Eobe  till  May  when  2  were  discovered  out 
of  the  large  numbers  examined.  In  June  and  July  the  town 
remained  free,  apparently,  from  rat  plague  till  August,  when  3 
infected  rats  were  found ;  followed  by  11  in  September,  17  in 
October,  151  in  November,  and  405  in  December,  making  a  total 
of  589  infected  rats  out  of  553,616  examined  during  the  year.* 
A  small  fee  was  paid  for  every  dead  or  living  rat  brought  to  the 
Authorities. 

Professor  Eitasato  puts  forward  the  opinion  that  plague  has 
been  introduced  into  Japan  not  by  human  beings  sick  of  the 
disease,  but  in  all  probability  by  means  of  cargoes  of  raw  cotton, 
which  had  been  infected,  from  India  or  elsewhere.  Some  of  the 
earlier  persons    attacked  were  workers    in    Cotton    Mills   who 

*  Report  by  Profavor  KitaaatOi  pubUihed  in  the  Philippine  Journal  of  Soieiioe»  Na  St 
190e. 


handled  recently  arrived  bales  of  mw   cotton  in  the  oonrse  of  app.a^o.»i 

their  employment.  prmtreMand 

Formosa. — During  1905  the  reported  plague  attacks  in  Formosa  tb??S|houc 

amounted  to  2,394  of  which  2,091  were  fatal.     The  main  force  of  ^urtngiM- 

the  epidemic  was  confiued  to  the  first  half  of  the  year,  as  may  byUr.° 

be  seen  from  the  following  tabular  statement : —  ^"* 
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The  case  mortality  calculated  on  these  flgares  ■v 
Plague  has  persisted  in  Formosa  siuce  1S91). 
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^^^^  New  South  Walks. 

(Estimated  population,  1905, 1,496,050.) 

In  1905  plague  outbreaks  occurred  at  Sydney,  Oimarra,  Ballina, 
Lismore  and  Newcastle  ;  in  all  some  57  recognised  cases  and  22 
deaths  were  recorded  in  New  South  Wales  during  tho  year,  and  of 
those  who  died  IG  were  males  and  (!  females.  Of  the  persona 
attacked  46  were  males  and  11  females, 

Sydney  mid  Suburbs  (population,' estimated,  1905,  529,600). — In 
the  previous  year  1^  persons  had  been  attacked  by  plagne,  the  last 
of  them  being  notified  on  September  10th,  1904,  and  the  laat 
infected  rat  being  discovered  on  December  3rd.  The  first  plague 
rat  in  1905  was  found  on  January  ISth,  bat  it  was  not  till  March 
11th  that  the  first  human  case  occurred,  followed  by  11  others  in 
April,  4  in  May,  1  in  June,  and  1  in  July  ;  making  a  total  of  18 
attacks,  5  of  which  were  fatal. 

From  January  Ist  to  December  Slst,  1905, 52,027  rats  and  39,092 
mice  (a  total  of  91,119  rodents)  were  destroyed.  The  examination 
of  rodents  between  January  18th  and  December  5th  comprised 
28,446  animals  (14,897  rats  and  13,549  mice)  with  the  result  that 
123  rats  and  18  mice  (in  all  141  rodents)  were  found  to  be  plagne 


Piffbsion  of 
Puunie 
throoghont 
the  World 
during  1906 ; 
by  Dr.  Bnm 
Low. 


352 

App.  A.  No.  90.  infected.  Prom  April  1st  to  October  3 1st  a  reward  of  3d.  was  paid 
"and  for  each  rat  or  mouse  brought  to  the  authorities.  Dr.  Ashbnrton 
Thomson,  in  his  report  for  1905/  states  that  the  staff  of  the  muni- 
cipal department  collected  31,895  rodents,  which  were  found  to  be 
classified  as  follows :  (D  Mus  Decumanus,  11383,  or  35*68  per 
cent.,  (2)  Mus  Rattus,  5,681,  or  17*8  per  cent.,  and  (3)  Mus  Muscnlos, 
14,831,  or  46*49  per  cent,  of  the  total.  Of  this  number  Mus 
Decumanus  yielded  78  infected  or  *79  per  cent.,  Mus  Rattus  45  or 
'88  per  cent.,  and  Mus  Musculus  18  or  *13  per  cent,  of  the  total 
examined.  The  last  infected  rodent  was  found  on  December  5th. 
From  that  date  to  the  end  of  the  year,  of  1,508  rodents  examined 
none  were  found  infected. 

Ulmarra  (population,  1901,  1,722). — Early  in  January,  1905,  a 
plague  case  was  reported  along  with  5  other  suspected  cases,  which 
are  now  believed  to  have  been  genuine  plague,  in  the  Uhnarra 
district  on  the  Clarence  River.  Three  of  the  cases  and  2  of  the 
deaths,  though  reported  in  January,  1905,  really  occurred  in 
December,  1904 ;  they  are,  however,  included  in  the  1905  out- 
break, which  comprised  13  attacks  and  8  deaths.  The  last  case 
occurred  on  May  6th.  In  addition  a  number  of  other  cases 
came  under  suspicion,  but  the  diagnosis  was  not  bacterioscopically 
confirmed. 

Ulmarra  is  situated  some  30  miles  up  the  Clarence  River,  which 
flows  into  the  sea  at  a  point  some  310  miles  north  of  Sydney,  with 
which  port  there  is  regular  conmiunication  twice  weekly  by 
steamer,  and  weekly  with  Brisbane,  which  is  some  160  miles  nortii 
by  sea  from  the  mouth  of  the  Clarence  River.  It  is  more  probable 
that  plague  was  brought  to  Ulmarra  from  Sydney  than  from 
Brisbane,  though  both  places  were  known  about  this  time  to  be 
infected  by  the  disease  in  rats  or  man. 

The  first  plague  rat  was  discovered  at  Ulmarra  on  January  8th, 
and  the  last  on  March  3rd  ;  two  cats  are  stated  to  have  died  of 
plague  during  the  outbreak,  the  diagnosis  having  been  bacterio- 
scopically confirmed.  Some  1,907  rats  and  716  mice  were  examined 
in  the  Ulmarra  district,  and  of  these  106  rats  and  3  mice  were 
found  plague  infected. 

At  Woolgoolga — ^a  small  township  on  the  coast,  45  miles  south  of 
the  entrance  to  the  Clarence  River,  about  250  miles  north  of 
Sydney,  and  about  30  miles  from  Grafton  in  the  Ulmarra  district — 
a  single  rat  which  had  fallen  ip  a  dazed  condition  from  the  roof 
of  a  cottage  was  believed  to  have  been  suffering  from  plague, 
though  the  bacterioscopic  examination  was  not  altogether  con- 
firmatory. A  number  of  other  rats  were  caught  for  examination, 
but  in  none  of  them  could  any  evidence  of  plague  be  discovered. 
When  plague  was  recognised  at  Ulmarra,  Dr.  R.  J.  Millard, 
Assistant  Medical  Officer  of  Government,  was  despatched  to  the 
district  to  carry  out  preventive  measures  and  to  conduct  bacterio- 
logical investigations. 

Ballina  is  a  port  on  the  Richmond  River,  331  miles  north  of 
Sydney,  about  35  miles  north  of  the  mouth  of  the  Clarence  River, 


*  Report  of  the  Board  of  Health  on  Plague  in  New  South  Wales  in  1906,  by  J.  Afhbortoo 
Thomson,  M.D.,  D.P.H.  President^  and  chief  Medical  Oifloer  to  the  Oovemment, 


and  abont  70  mileB  Booth  of  Brisbane.  At  the  censoB  of  1901  it  ApP'  ^o-  »■ 
had  ti  population  of  18,19.  Early  in  Febrnary,  1905,  a  fatal  case  Ptoaraa  and 
of  plague  was  reported  at  Baliina,  followed  by  another,  alao  fatal,  ^'^'"'  *' 
in  raid  April,  and  by  two  others,  one  of  them  fatal,  in  May,  Jh"«^''fd' 
making  4  attacks  und  3  deaths.  Some  mortality  among  rats  waa  duriagiMBi 
observed  here  in  January,  and  plague  infected  rats  continned  to  i^°''  ^""•Jj 
be  found  from  February  to  May,  though  in  no  large  amount.  | 

Between  February  14th  and  May  19th,  25  rkts,  3  mice,  and  1  cat  | 

were  bacterioecopically  proved  lo  be  saGEering  from  plague.  The 
first  human  case  of  plague  in  Baliina  occurred  in  premiaes  not  far 
from  the  wharf  at  which  goods  from  Brisbane  were  unloaded, 
and  it  is  surmised  from  this  circumstance  that  the  infection  had 
been  brought  to  Baliina  by  ship  from  Brisbane. 

South  Woodburn  is  a  village  situated  on  the  baobs  of  the 
Richmond  River,  about  40  miles  above  Baliina.  Steamers  call  at 
this  place  on  their  voyage  up  and  down  the  river,  and  it  ia  in 
daily  communication  by  river  and  by  road  with  Baliina.  On 
March  ISth  it  was  found  that  a  sick  rat  showed  signs  of  plague, 
and  this  diagnosis  was  afterwards  confirmed  bacLerioscopically, 
Several  other  rals  were  found  dead  on  some  five  or  six  premiaes, 
but  in  a  pnlrid  condition,  which  prevented  bacterioacopic  examin- 
ation. Measures  for  catching  rata  and  cleansing  premises  were 
instituted  by  the  Government  official?,  and  for  about  six  weeks 
afterwards  no  further  evidence  of  rat  plague  waa  met  with.  On 
May  28th  and  on  May  29th  dead  rata  were  found  on  preraisea  abont 
half  a  mile  south  of  South  Woodburn,  and  a  rat  forwarded  to 
Baliina  for  examination  was  found  infected  by  plague.  The 
infected  premises  were  at  once  dealt  with  and  no  further  occur- 
rence of  plagae  in  rats  came  under  observation  in  South  Woodburn 
or  its  vicinity.  It  is  believed  that  rat  infection  was  brought  by 
Bteamer  from  Baliina,  Brisbane,  or  Sydney.  No  human  cases  of 
plague  were  discovered  at  South  Woodburn. 

Lismore,  with  a  population  (1901)  of  4,378,  is  situated  on  the 
Richmond  River,  21  miles  by  land  and  62  by  river  from  Baliina, 
22  miles  from  Woodburn  and  520  miles  from  Sydney.  It  has 
weekly  communication  by  steamer  with  Sydney  and  Brisbane. 
Early  in  May  plague  was  reported  to  have  appeared  at  Liamore, 
and  during  the  month  8  cases  were  notified,  2  of  which  proved 
fdtal.  No  unusual  mortality  among'  rat£  had  been  observed  here 
before  the  occurrence  of  the  first  humau  plague  case,  but  it  is  stated 
that  dead  rats  in  a  mummified  condition  had  been  found  subse- 
quently on  several  premises  ;  these  rate  it  is  believed  must  have 
died  prior  to  May  1st,  but  no  bacterioscopical  examination  could 
be  carried  out  upon  tliem  to  ascertain  if  they  had  died  from  plague. 
From  May  12th  to  July  (5th,  377  rata  and  176  mice  were  examined, 
and  of  tliese  11  rats  and  8  mice  showed  evidence  of  plague  infec- 
tion. It  is  surmised  that  infected  rats  had  been  brought  by 
steamer  to  Liamore  from  Baliina  or  Woodburn, 

Newcastle,  a  seaport  town  at  the  mouth  of  the  Hunter  River, 
lies  75  milea  north  of  Sydney.  Including  the  city  and  aubnrbs 
the  population  is  estimated  at  about  45,000.  The  port  is  in  daily 
communication  by  rail  and  by  sea  with  Sydney,  and  also  with 
QueuiiBland    ports.      In    1902,   2    cases    of    plague   occurred   at 


app.  A^o,  ao.  Newcastle,  but  from  that  year  to  1905  it  remained  free  from 
ProjreBBttnd  plague.  Towarde  the  end  of  March,  1905,  4  hnman  plague  csMg 
T\a^°'' "'  were  reported,  followed  by  2  others  in  April,  7  in  Muy  and  1 
Ke''i?''?d"  '"  -^"lyT  making  a  total  of  li  cases,  of  which  S  died.  One  of  the 
duringiMBi  persons  waB  a  young  medical  man  who  had  attended  a  previous 
Law!''  ^™"  io'tsX  case  and  made  a  post  mortem,  having  a  scratch  and  abraaiong 
on  his  hands.  His  illness  begun  the  day  after  the  post  mortem. 
In  addition  to  the  14  cases  just  mentioned,  13  others  came  nnder 
suspicion,  but  were  not  bacterioscopically  confirmed.  Three deatliB 
had  been  certified  from  dengue  fever  before  plague  waa  diagnosed 
at  Lismore,  I  in  March  and  2  in  April.  It  is  considered  possible 
by  the  authorities  that  these  3  deaths  were  caused  by  plague  since 
there  was  enlargement  of  their  glands  during  their  illness.  Yersin'a 
serum  was  used  in  the  treatment  of  10  out  of  the  14  cases  with,  it 
is  thought,  encouraging  result^.*  All  of  the  14  patients  were 
males. 

As  soon  as  plague  was  diagnosed  at  Newcastle  steps  were  takea 
at  once  for  destruction  of  rats,  a  bonus  of  3d.  per  rat  and  Id.  par 
mouse  being  offered  for  all  these  rodents  brought  to  the  incinerator 
which  had  been  established.  From  March  28th  to  August  14th, 
1905, 13,901  rodents  were  destroyed,  viz.,  12,191  rats  and  1,710 
mice.  Of  these  6,653  were  examined  and  20(i  of  them  were  proved 
t-o  have  had  plague.  Of  the  6,653  rodents  examined  ll'l  percent, 
were  mus  mnsculus,  22'2  per  cent,  mus  rattus,  and  66'7  per  cent,  miu 
decamanus.  Of  the  206  infected  rodents,  171  or  83  per  cent,  were 
mus  decumanua,  22  or  10'6  per  cent,  mus  muscnlus,  and  13  or  S'3 
per  cent,  mus  rattus.  Forty-nine  premises  yielded  infected 
rodents ;  on  41  of  these  premises  no  human  plague  cases  were 
reported.  It  is  believed  that  plague  was  brought  to  Newcastle 
from  one  or  other  of  the  infected  ports  in  New  South  Wales  or 
Queensland. 

QUE&NSL&.ND. 

During  1905  there  came  under  observation  in  Queensland  s 
69  plague  cases,  of  which  34  proved  fatal,     These  were  distribut 
over  7  different  localities,  viz. : — 


Popnlatii 


BriBbane           

125,.TOO 

15,246 

TowDBville        

Clirns 

S,467 

Maryborough 

13,000 

2,000 

1 

All  of  the  above  37  cases  at  Brisbane  were  confirmed  bacterio- 
scopically. 


D  Ihs  ontbresilc  ol  p 


Stnllary  Dlatilcta, 


lague  among  ratti  at  Brisbane  and  Ipswich  appeared  to  bo 
Ident  with  that  among  hnman  beings,  as  also  at  Maryborough 

Cairns.  The  Childers  case  was  ascribed  to  infected  forage 
Bnndaberg  where  a  previous  case  had  occurred. 

ong  other  preventive  measures  employed,  the  doctors  and 
in  attendance  on  plague  cases  were  inoculated  with  20  cc. 
\  prophylactic   fluid,  and  wore  specially  designed  costumes 
respirators. 

16  following  table  shows  the  number  of  plague  cases  and 
in  Queensland  during  each  of  the  last  6  years  : — 


Air.  A.  No.  9 

Progreu  aod 
Diffusion  of 
Plague 
throoghont 
the  world 
daring  1906; 
by  Dr.  Bnuw 
Low. 


QufifliulAiid. 


1900. 


1901. 


1903. 


1903. 


1904. 


1905. 


Total  in 
6  Tears. 


notifidd ... 
oevtificd  ... 


186 
57 


36 
13 


91 
33 


29 

17 


35 
12 


69 
84 


396 
165 


The  great  majority  of  these  plague  cases  occurred  in  Brisbane, 

Js^  262  attacks  and  98  deaths  in  that  city,  out  of  a  total  of  396  cases 

md  165  deaths  from  the  disease  in  the  whole  of  Queensland,  t.^., 

tUfore  ihan  66  per  cent,  of  the  cases  and  about  60  per  cent,  of  the 

Aeoths  were  referred  to  Brisbane. 


NEW  CALEDONIA. 

In  September,  plague  was  reported  to  have  appeared  in  some 
Ouaqne  villages  at  Uie  north  end  of  the  island ;  in  all,  13  deaths 
mme  under  notice. 

In  November,  1905,  plague  again  appeared  in  Noumea.  It  is 
stated  that  the  disease  was  introduced  by  means  of  rats  which 
hud  escaped  in  port  from  ships  which  had  come  from  India.  Of 
50  cases  notified  21  proved  fatal.  Forty-four  patients  were 
treated  with  Yersin's  serum ;  15  of  these  died,  equal  to  a  rate  of 
34  per  cent.  It  is  said  that  intravenous  injection  of  the  remedy 
gave  the  best  results.  The  sanitary  state  of  the  town  of  Noumea 
leaves  much  to  be  desired. 

HAWAIIAN  ISLANDS. 

In  1905,  as  in  previous  years,  there  was  not  wide-spread  preva- 
lence of  plague  in  these  Islands ;  but  a  number  of  scattered  cases 
were  reported  during  the  year — at  Honolulu  (12  cases  and  11 
deaths),  Wapaihu  (3  cases  and  3  deaths),  Hilo  (3  cases  and  2 
deaths),  and  Olaa  (2  cases  and  2  deaths),  making  a  total  of  20 
cases  and  18  deaths. 


SOUTH    AMERICA. 
Brazil. 

JRio  de  Janeiro, — Plague  continued  to  show  itself  in  Rio  de 
Janeiro  during  each  month  of  1905.    In  all,  some  353  recognised 

867SS  I. 
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cases  were  reported,  of  which  141  proved  fatal,  a  case  mortality  of 
39-9  per  cent.  ' 

The  subjoined  table  showfl  the  progresB  of  plagne  in  Bio  da 
Janeiro*  month  by  month  ilnring  IPOo  : — 
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In  each  of  the  laat  6  yeare  plagne  has  been  prevalent  in  Rio 
Janeiro  as  the  tabular  statflmenl  below  shows  : — 


Bio  de  Janeiro. 

1900. 

ISOl.        1902. 

1903. 

1904. 

1905. 

TaUlk 

Deaths  '.'.'.        '.'.'. 

G16 
295 

38* 
199 

«1 
21S 

792 
360 

682 
293 

363 
141 

s 

Case  mortttlitr  per 
oent. 

57-2 

51'8 

46-6 

16-6 

42-8 

399 

ii-[ 

In  other  parts  of  Brazil  plague  appeared  during  the  year,  bnt 
the  precise  nnmber  of  attacks  and  deaths  cannot  be  ascertained. 
Among  the  places  invaded  were  Bahia,  Gnaratingneta,  Nictheroy, 
Para,  Pemambnco,  Pindamonhangaba,  Rio  Grande  do  SnI,  SanCoB, 
Taubete,  Maranhao,  Campos,  Porto  Alegre,  and  Sao  Paolo. 

ARGENTINA. 

Information  as  to  i)lagiie  in  Argentina  daring  1905  is  some- 
what scanty.  There  ajipears  to  be  some  indisposition  on  the 
part  of  the  Argentine  autLorities  to  rocogiiise  the  existence  of  the 
disease  when  it  .invades  a  town  or  district.  From  Consnlar 
reports,  British  and  foreign,  tliere  can  be  little  doubt  that  cases  of 
plague  were  occurring  in  Buenos  At/res,  the  capital  of  Argentina, 
at  the  beginning  of  1905  ;  that  persons  were  andergoing  isoMou 
and  treatment  at  the  Government  hospital.  It  was  given  ont  tlut 
these  were  merely  cases  of  influenza  of  a  severe  type. 

At  San  Nicholas  in  March  3  fatal  plague  cases  occurred,  all  in 
the  vicinity  of  the  grain  loading  establishments  along  the  bank  of 
the  river  Parana  below  the  town.  It  is  surmised  that  plague  iiifeo- 
tion  was  imported  by  the  graiu  carrying  boats.  In  April  a  limited 
ontbreak  occuired  at  Leones,  in  the  province  of  Cordoba.  Only 
12  cases  were  notified,  bnt  it  is  known  that  other  cases,  some  of 
them  fatal,  were  not  reported.     In  July,  a  few  cases  of  plagne 

ilatjoqia  over  900,000. 
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notified  in  the  City  of  Tucumeti^  and  some  othem  In  tho  Arr.A,ir«.», 

of  Santiago  del  Estero,    In  October,  cases  wore  noilflofl  rrrMrr«wM4 

Kalosy  Monte  Redondo^  and   Tu9ca^  in  the  province  of  {^uiJSi**'^ 

and  in  December  a  number  of  mild  attacks  were  observer!  {JJ^jJlJjHf* 

B  province  of  Santa  FL  '^'^WcLL 

PARAGUAY. 

m  report  to  the  Belgian  Government  by  their  Cbnsal  stationed 
■uncion,  dated  October  Gth,  1905,  it  was  affirmed,  In  w^Wa 
sniala,  that  plagne  existed  in  that  City.  It  was  stated  that 
%  90  attacks  were  occurring  each  week  and  that  aboat  50  per 

were  proving  fotal.  No  official  statement  as  to  the  presmes 
Igiie  at  Asoncion  in  1905  has  been  issued^ 

PERU. 

koge  niunber  of  localities  In  Pern  jfaldad  pIsfM  ess«s 
QflT  1905,  most  of  them  having  also  suffered  in  tbe  prevtow 
»  Boft  from  many  of  the  places  in  qoestioii  no  tnistwortli  r 
ita  as  to  the  number  of  cases  and  deaths  have  reaelM4  ikm 
irj.  Many  of  the  eoaat  towns  and  iUstrieU  from  Pavtot4»M^ 
»  wore  invaded  by  the  diaeaae.  It  is  stoted  in  vim  knumX 
Mk  CoMBlar  Report  for  Persu  iasned  by  die  Por«^  ^iffiee^ 
,  dnng  19(B,  775  cases  of  pbgve  eaana  mMler  oflkial  iAmftrm^ 
,  wmmSl  Unt  of  dMM,  421  tonnhustei  fslally— a  t»m  WMfiMilij 
frS  per  ceaL    So  fv  as  can  be  ^sitlkerel  froaa  vaiic^w  ac^^^ 

tiMre  oecvrrei  at   Loom,  tlhfimi    W)  eases,  «i 
lOt^at  Ohaday^  71,  at  Hnndtteo  S3,  at  Farto  iC,  at 
i4Jj,ait  O'aaailapt  U,^mA  at  IiMDl*yey»e  3S  attoefau     bis 


Ae  sfeDve^BiesdMBied  j^aeea,  a  SKBSid)^ 
lalaafaBiBetoA  %»j  plaphe  te^  flie  Teac,  tnoil  im»  ietoils  asip 
HHHiilsiiaii  anantor-itfcaaBsapd  lirartis  m^  vMShAAt^  J^soMUf 
K  mm^  fee  iKaififakBt  Jjiegiugia,  Onaaaarea,  <3alhMu  OlMifma, 
hl0  Xaewa,  fiaa  KiUn,  Ow«»  de  rasM,  SCawaidbf:,  iwiyia 

1&  a  vSswtf  lBX|«wjB>g  tto  laaauiary  atate  «f  }>fta,  oeriaiti 
in  ihte  town,  'belk'Vffd  lo  Ve  iM^nsudfakf  lor  lonrt^nir- 
jBfaflR&on,  V9eae  ^ntmi  or  •utbarwiae  tMHutstykA,  Mattr 
in  }^Bm  arff  aud  -to  lie  lar  frunt  aatiilfaotoni'  at?  f«|ptti^ 
r  SHsntsrsr  oonAitian.  iianttarr  atiittitiii»  lur  diaittSM0tit»fi  ii! 
a  tgr  anoans  of  Air  Qfasvton  ajtistrvtui*  w«re  ^atuiiiisU^  at  tii^.' 
a  af  n^rta,  QaDan,  and  lif^. 

L  ^wwnflwniMe'  inmflig  (^  plaoef:  hi  Ohiti  mr^^re  iitvacM  \fy 
pK  Anaehigr  11KS».  At  J^Utapuu,  n  atstport  urwi.  uu  ti^  iw^t  tfl 
afaoi  jn  iiif;  jwrtti  itf  Oiiili  and  $;ifitu«ei«fCJ  viftkj  iqnjifu^  if^ 
hny;  a  atmsK  aafhtnrir  uff  pia^ii^  i#o»ttmd  4tifK  it:  tt««r  y«gir. 
~  Aat  vgrntmi^  of  IMH'  pwaoi*  tv«nr  atiaeiftti  fiimii^ 
aaAihat^iiim3Ml»y^iaiM^lniaiti«edia«sM;.  Wjm^ 
to%irlH9MfliLa  pank  aeiawi  fipuu  tii*  i^piuaUMu 
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Diffusion  of 
Plagae 
throughout 
the  World 
durioir  1906 ; 
by  Dr.  Bruce 
Low, 


APP.AjNo.  30.   many  of  whom  fled  into  the  interior  or  took  passage  to  cttilpi 
Progress  aod     coast  towns.    At  one  time  the  deaths  were  so  nameroosihatililf 

anthorities  were  unable  to  secure  burial,  bodies  in  some 
being  thrown  into  the  streets,  other  corpses  being  hidden  and  <ilf 
discovered  when  in  a  state  of  advanced  decomposition.  The 
is  said  to  have  been  in  a  bad  sanitary  state  ;  the  filthy  conditiai 
of  the  houses  of  the  working  classes  and  the  deplorably  diiif 
habits  of  the  people  are  considered  to  have  tended  to  foster  it 
disease  and  increase  its  virulence. 

It  is  alleged  that  after  the  recognition  of  the  earlier  hiuni 
cases  an  exceptional  mortality  among  rats  was  observed. 

From  Pisagua  plague  was  carried  to  other  localities ;  unni 
among  them,  to  Janinj  a  small  nitrate  port  not  far  off. 

Among  the  Chilian  towns  and  districts  invaded  by  pla^e  ii  j 
1905,  but  as  to  which  no  trustworthy  reports  are  available,  may  bs 
mentioned  Santiago^  where  a  sharp  outbreak  occurred  in  tii 
spring  months.  One  report*  states  that  at  one  time  160  pttienti 
were  under  treatment  for  the  disease.  At  Antofagasta  pligv 
appeared  in  August ;  and  not  long  after  the  pla^e  hospitid  tw 
fire  and  was  burnt  to  the  ground.  Valparaiso,  Santiago,  AriOi 
Atacama,  Ohanaral,  Copiapo,  Ooquimbo,  Iquique,  and  TUtal  in» 
also  infected  during  the  year. 


PANAMA. 

On  June  15th,  1905,  a  negro  dock  labourer  at  Port  Ancon,  ollw^ 
wise  known  as  La  Boca,  about  2^  miles  from  the  town  of  HdudI) 
was  attacked  by  plague,  of  which  he  died  8  days  later.  The  man's 
illness  was  attributed  to  the  handling  of  cargo  from  plague  infeeled 
Peruvian  or  Chilian  ports.  The  local  rats  at  the  wharves  of  M 
Ancon  are  stated  to  have  shown  plague  infection,  but  bacterid 
logical  confirmation  was  obtained  in  only  one  rat  out  of  500 
examined.  Stringent  precautionary  measures  were  carried  out  l^ 
the  United  States  Government  officials  and  no  subsequent  castf 
were  reported  till  August,  when  another  fatal  case  occurred.  Thi« 
man  was  not  a  dock  labourer,  but  frequented  the  camp  uccupirf 
by  these  persons.  Up  to  the  end  of  1905  no  other  cases  beyond 
the  two  mentioned  above  were  reported  within  the  Panama  Canal 
zone. 

UNITED   STATES. 
No  case  of  plague  occurred  in  the  United  States  during  1905. 

SOUTH  AFRICA. 

Cape  Colony. 

(Population,  census  1904,  2,405,552.) 

In  Cape  Colony  during  1905,  82  plague  cases  (49  fatal)  came 
under  observation  in  4  diflFerent  localities.  Of  the  82  cases,  1' 
were  Europeans  and  66  were  coloured  persons. 


•  United  States  PabUo  Health  Reports  for  June  ^rd,  190^* 
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or/  Elizabeth  (population,  1904  census,  46,626).— In  January,  ^^p-  ^o-  ^' 
S  2  attacks  were  notified,  1  in  March,  1  in  May,  3  in  July,  3  in  Proeressand 
list  and  2  in  October,  making  a  total  of  12  attacks,  of  which  p^ue°°  °' 
oved  i^tal.   Although  so  few  plague  casen,  comparatively,  were  S'^°^**?P* 
»Tted,  the  bacterioscopic  examination  of  rats  and  mice  proved  during  1906; 

among  these  rodents  plague  was  prevalent  almost  continuously  ^^^'  ®'"°® 
Bg  J  905,  though  perhaps  not  in  an  epidemic  form  ;  the  total 
iber  of  infected  animals  ascertained   by   laboratory   lest  to 
ctually  suffering  from  plague  was  340,  viz.,  186  rats,  151  mice, 

3  cats.  This  of  course  does  not  by  any  means  represent  the 
al  number  of  plague  cases  among  these  animals  but  only  those 
ch  happened  to  be  brought  to  the  laboratory  for  examination. 
ly  others  in  all  probability  escaped  observation. 

ast  London  (population,  1904  census,  49,254). — The  total 
iber  of  notified  cases  at  East  London  in  1905  was  55,  and  of 
e  35  were  fatal.  Of  the  55  cases,  12  were  Europeans  and  43 
ored  persons.  The  plague  outbreak  at  East  London  was 
ted  to  the  first  seven  months  of  the  year,  viz.:  January,  2 
a;  February,  1 ;  March,  13  ;  April,  14 ;  May,  14 ;  June,  8  ;  and 
r,  3.  As  at  Port  Elizabeth,  plague  was  prevalent  in  rodents  at 
\  London  during  most  of  the  year,  though  the  last  three 
iths  were  almost  entirely  free  from  observed  plague  in  animals, 
hose  brought  to  the  authorities  for  bacterioscopic  examination, 
were  found  to  be  infected  by  plague,  viz.,  475  rats,  95  mice, 
15  cats. 

ing  WillianCs  Totvn  (population,  1904  census,  103,552). — 
ran  cases  and  4  deaths  were  reported  from  plague  in  King 
liam*B  Town  in  1905,  viz.,  6  cases  in  April,  3  in  May,  and  2  in 
a.  Plague  was  also  prevalent  among  animals,  387  rats,  60  mice, 
5  cats  having  been  found  after  bacterioscopic  examination  to 
affering  from  this  disease.  Plague  among  animals  was  first 
cted  at  the  end  of  the  month  of  April,  some  3  weekis  after 
lan  plague  had  been  notified  in  King  William^s  Town.  No 
cted  animals  were  found  after  the  middle  of  September. 

ueenstotim  (population,  1904  census,  35,694).— ^Only  4  plague 
B  were  recorded  at  Queenstown  during  the  yeat*,  all  of  them 
fied  in  May — ^three  of  the  attacks  proved  fs^tal ;  no  mention  in 
>rt8  transmitted  to  this  country  is  made  of  the  occurrence  of 
^e  in  rodents  at  Queenstown  in  1905. 

Hienhage  (population,  1904  census,  31,900).  —  No  cases  of 
lan  plague  were  notified  at  Uitenhage  in  1905,  but  at  the 
inning  of  April  plague  infected  rats  and  mice  began  to  be 
ad,  and  infected  rodents  were  occasionally  discovered  up  to  the 
inning  of  July.  In  all,  21  rats  and  12  mice  were  found  by 
terioscopic  investigation  to  be  plague  infected. 


^6  laat  biennial  report  of  Dr.  Gregory,  the  Medical  Officer  of 
^th  for  Cape  Colony,*  contains  a  statement  regarding  the 

import  of  the  Medical  Offloer  of  Health  for  Cape  Colony  for  the  two  calendar  yean 
*^1W^ 
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A^. k^vo. 90.  incidence  of  plague  from  1900  to  the  end  of  1905  in  the  Colonj. 
The  following  is  a  enmrnary  of  it :  From  October,  1900,  to 
December,  1905,  incloBive,  1^07  plague  attacks  have  be^  notified, 
of  which  665,  or  50*9  per  cent,  proved  fatal.  The  cases  and  deitti 
were  distributed  throughout  the  Colony  as  follows  : — 


ProsroM  ftnd 
Dlffoiion  of 
PUffue 
thronghont 
the  world 
dnring  1906 : 
by  Dr.  Bmce 
Low. 
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As  regards  racial  distribution  of  these  cases  and  deaths,  As 
following  table  gives  the  number  of  cases  and  deaths  with  the 
case  mortality,  in  the  different  races  constituting  the  popolation  ^ 
Cape  Colony. 


OaeeB. 

Deaths. 

CMe 
mortdiigr 
peroiBk 

Europeans 

Golonred 

(fativee      

Ghineee      

Other  Asiatioe      

328 

471 

434 

14 

60 

99 

867 

866 

9 

46 

68*8 
75-0 

Xotai      ...       «.•       ... 

1,307 
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60*1 

Natal. 

(1904  Census  population,  exclusive  of  Native  Areas,  284^691) 

During  the  early  months  of  1905  sporadic  cases  of  plague  were 
reported  in  Durban  and  neighbourhood,  and  in  Maritzbuig.  ^V 
to  May  20th  some  29  cases  and  22  deaths  had  been  reported,  the 
rest  of  the  year  being  apparently  quite  free  from  manifestaiioDC 
of  the  dise^ase  except  as  regards  the  following  ship  cases. 

On  board  the  German  steamer  Sultan^  of  the  East  African  LiDO 
3  cases  of  plague  occun-ed.  The  first  of  these  was  recognised  oJ 
July  7th  while  the  vessel  was  in  Durban  harbour  and  died  U^^ 
next  day  at  the  hospital  on  shore.  The  ship  was  at  once  di^ 
fected  by  means  of  the  Clayton  apparatus  and  128  rats  ^ere  kill^ 
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In  the  process.    The  uhip  loft  the  port,  ami  3  days  out,  i.e.,  an   app.a.No.jO. 
Jaly  I2th,  a  second  plague  case  occurred  on  board  the  Sultan.  Progrowond 
This  patient  died  on  July  Uth.    A  third  case  was  reported  on  pi^^1,'"'°' 
July  14th  -when  the  ship  reached  Zanzibar.    The  vessel  was  again  J^'^g?''??' 
disinfected  and  sailed  on  July  S5th  for   Bombay,  touching  at  duritigi9oe;     [ 
Tanga  and  MombaeBa.  ^^.'-^hJ 


Transvaal. 

Johannesburg. — Only  one  plague  case  is  known  to  haTe  occurred 
at  Johannesburg  in  1905.  This  was  a  coolie  lad  aged  14,  who  was 
romoTed  to  the  lazaretto  on  January  l;')th  wher«  he  died  in  a  few 
hours.  The  patient  and  his  father  were  by  occupalion  clothes 
hawkers  in  the  coloured  market.  The  diagnosis  of  the  case  was 
confirmed  bacterioscopically.  A  large  number  of  rata  were 
examined  with  a  view  to  discover  iE  there  was  an  epizootic  going 
on  among  them.  Out  of  several  thousands  of  rats  sent  to  the 
laboratory  for  examination  tluring  1905  only  4  were  unmistakably 
infected  by  plague,  while  23  were  regarded  as  suspicious.  Of  the 
i  infected  rats  1  was  fonnd  in  January  (12  suspicious),  2  in  April 
(also  2  suspicious),  and  1  in  June  (5  others  Buepiciona).  One  of 
Ihe  BQspected  rats  in  June  was  found  actually  in  a  forage  truck, 
Buggesting  that  plague  infection  might  reach  Johannesburg 
through  rat  iufection  from  a  distance.* 

MOZAMBIQUE. 

In  January,  1905,  the  British  Consul  at  Beira  reported  that 
infections  disease,  believed  to  be  bubonic  plague,  had  appeared  at 
Govnro,  on  the  Sabi  River,  70  miles  south  of  Beira,  and  that  20 
deaths  among  natives  had  already  resulted.  The  disease  seems, 
however,  to  have  quickly  subsided,  stringent  measures  having 
been  ordered  by  the  Portuguese  Governor. 

At  the  end  of  Heptember  plague  appeared  at  Chinde,  which  has 
a  population  of  about  2,000,  and  is  situated  on  the  coast.  So  far 
as  can  be  learned  there  were  57  notified  cases  and  21  deaths 
betwen  the  end  of  September  and  the  end  of  November.  The 
PcHiugnese  authorities  took  energetic  steps  to  stop  the  spread  of 
the  disease,  and  among  other  measures  they  burned  and  rebuilt 
Bome  300  native  huts,  besides  eBtablishing  an  observation  camp 
for  "  contacls."  Tersin's  serum  as  a  curative,  and  Haffkine'e  fluid, 
obtained  from  Bombay,  as  a  prophylactic,  were  freely  used  ;  it  in 
stated  by  the  British  Consul  that  the  latter  gave  more  satisfactory 
results  than  the  former.  It  is  said  that  1,600  natives  were 
inocnlated. 

At  Chinde,  which  is  situated  on  the  only  navigable  mouth  of 
the  Zambesi,  there  is  a  small  plot  of  land  known  as  the  British 
Concession,  specially  granted  on  lease  by  the  Portuguese  Govern- 
ment, where  all  goods  in  transit  for  British  Central  Africa  are 
allowed   to  be   landed  and   transhipped   free  of   Customs  duty. 
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While  plague  was  prevailing  at  Chinde  deaths  were  occarrin^ 
almost  daily  among  natiTes  in  the  British  CoQcension,  aad  dead 
rats  are  staled  to  have  been  fonnd  in  several  honses.  At  the  police 
barracks,  where  dead  rats  were  found,  2  of  the  police  died  of 
plague.  It  \e  Buepected  that  the  infection  came  to  Cliindefrom 
Zanzibar,  aa  there  ia  regular  trade  by  ahipping  between  the  two 
ports,  and  the  plagne  epidemic  at  the  latter  port  began  early  in 


(Estimated  population  in  1905,  200,000.) 

Plagne  was  epidemic  in  Zanzibar  during  the  latter  part  of  UH)5. 
occurrence  of  the  outbreak  having  been  officially  notified  on 
September  3rd.  It  appears  that  early  in  Angust  a  European 
resident  in  Zanzibar  was  attacked  by  illiteed  suspected  to  W 
"  blood  poisoning,"  but  which  was  accompanied  by  the  formation 
of  a  large  swelling  in  the  groin.  Later  enspicion  of  anthrax  «i» 
aroused,  and  finally  some  of  the  microacopic  preparations  made 
from  material  collected  from  the  bubo  were  sent  to  Profeaaw 
R.  Koch,  who  was  then  in  German  East  Africa,  for  his  opinion. 
Plague-like  organisms  were  recognised,  and  experiments  on  mte 
proved  the  disease  to  be  bnbonic  plague.  Towards  the  end  of 
August  a  second  case  was  brought  from  Melindi,  situated  ou  the 
Mainland  north  of  Zanzibar.  On  September  1st  a  third  cuse.n 
Ouaueso  tailor,  was  reported,  the  patient  dying  after  3  days  illmesh 
During  the  next  few  days  a  anmber  of  suspicious  cases  followed 
in  the  native  quarter  of  the  town,  and  the  anthorities  decidwl  W 
declare  officially  Zanzibar  infected  by  plague.  From  this  dale  up 
to  November  12th,  i.e.,  in  a  period  extending  over  abooE !!( 
months,  154  cases  were  reported  of  which  123  proved  fatal,  a  caw 
mortality  of  79'8  per  cent. 

Ah  soon  as  the  nature  of  the  epidemic  malady  was  reeogni»ed 
active  steps  were  taken  to  combat  the  disease.     Inoculation  witli 
Haffkine's  prophylactic  was  urged  upon  the  inhabitants  wlththo 
result  that  over  23,000  persons  were  inoculated.    Of  this  number 
9  are  said  to  have  developed  plague  and  of  these  6  died  ;  bat  5  out 
of  the  6  bad  at  date  of  attack  been  inoculated  less  than  TdayB,ati>I 
it  was  believed  the  full  protective  power  bad  not  been  developed. 
The  remaining  fatal  case  among  the  inoculated   died  somewliat 
suddenly  ;  he  was  a  confirmed  dmnkard  and  there  was  some  donbt 
as  to  the  fatal  issue  being  due  to  plagne.     The  town  was  dividwl 
into  14  districts,  each  of   which  was  placed  in   the  charge  of  » 
medical  officer  and  a  European  inspector,  nnder  whom  gangs  «* 
men  were  put  to  work  to  cleanse  the  town  and  remove  all  acdun"-" 
lated  filth  and  garbage,  to  make  domiciliary  visits,  and  to  inspec*' 
all  dead  bcdies  before  burial,  and  to  inquire  into  all  reported  aiol*^ 
cases.     A   lady   doctor  was  employed   to  attend   MohammedW^ 
women.     An  isolation  hospital  was  opened  outside  the  town,  ^ 
European  nurses  being  engaged  to  attend  upon  the  sick.     Evaco»^ 
tion  of  infected  housr;s  and  tiubaequeat  disinfection  was  carrie^^ 
out.    A  large  amount  of  rat  poison  was  iaid  down  in  infect«j** 
localities,  and  a  small  fee  |,2  annas)  was  paid  for  all  rats  broogb*-* 
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[  or  alive,  to  the  authorities.  In  this  way  13,578  rats  were 
for.  Clayton's  portable  disinfector  was  used  for  pamping 
hnroas  acid  gas  into  the  sewers  or  drains  which  were  said  to 
ifestod  by  rats.  The  Danysz  virus  too  was  tried,  but  it  is 
rt«d  that  "no  certain  results"  followed  its  use.  Rats  were 
[lined  with  a  view  to  ascertaining  if  they  were  infected  by 
ue,  but  it  was  found  that  the  number  suffering  from  the 
ise  was  comparatively  small. 

1  November  23rd  Zanzibar  was  declared  free  from  plague, 
asserted  that  fleas  abounded  in  the  infected  houses  and  were 
"  aggressive.''  None  of  the  staff  employed  in  plague  duty 
racted  the  disease,  though  daily  entering  plague  infected 
;e8  and  exposed  to  the  bites  of  fleas.  It  is  considered  that  their 
.unity  was  due  to  the  fact  of  their  having  been  inoculated  with 
kine's  prophylactic. 
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BRITISH  EAST  AFRICA. 

uring  1903  plague  appeared  at  Nairobi,  Port  Florence,  and  at 
tmu,  the  terminal  station  of  the  Uganda  Railway  ;  some  30 
1  came  under  notice  in  British  East  Africa  during  1905,  but 
B  was  no  epidemic 

MAURITIUS. 


heannual  plague  prevalence  in  Mauritius  in  1905  was  the  smallest 
irved  since  the  disease  established  itself  in  the  island  in  1899. 
y  308  cases  and  251  deaths  were  reported  as  compared  with  568 
cks  and  449  deaths  in  1904.  The  case  mortality  for  1905  was 
,  the  highest  noted  during  the  7  years,  and  there  appear 
«  grounds  for  belief  that  concealment  of  cases  of  plague  is  on 
increase  in  Mauritius.  In  corroboration  it  may  be  mentioned 
t  about  one-third  of  the  total  cases  are  only  discovered  after 
th. 

lie  subjoined  table  shows  the  number  of  plague  attacks  and 
ths,  and  the  case  mortality  during  each  of  the  7  years  1899  to 
5  inclusive : — 


Attacks. 


Deathfl. 


Oase 
mortaUty 
per  oent. 


1899 
1900 
1901 
1903 
1908 
1904 
1905 


..  < 

••. 
••• 
••• 
... 
... 


SeTon  yearn  ... 


1,416 
796 

1,093 
506 

1,395 
568 
308 


6,082 


1,117 
593 
807 
386 

1,035 
449 
251 


4,636 


78-9 
74-5 
78-5 
76-3 
74-2 
791 
81*5 


76-2 


the  beginning  of  1905  the  1904  prevalence  was  continuing, 
>Iagae  almost,  disappeared  from  MaufitiuB  in  Much,  April, 


and  M«T.    lo  Jwat,  however,  ike  i90&  pnnloiee  bepn,  mdiiiie 
XK  bts^d  isi  SejxuflBliia-  uki  Oaabtr.    The  oanibn-  of  iKitifi«l 
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Tk  gMi  balk  df  tlw  CM ct  ocuuied  in  Pan  Louis,  and  6it 
ntytitj  of  peCMKu  f*'*— ^  ««re  nalivei  of  India — tmlj  a  vbim 
eonmctod  ibe  diataa^.  A  ngoroai  cimpaign  a^nat  nts,  mke, 
an^i  mssk  na  vai  earned  o«  daring  tbe  Tear.  In  Port  Ijma, 
akne,  6I,Mi    nu  v«i«  dcaooyed,  and  30,362  in  the  oanOrj 


ADEN. 


In  die  last  report  mmtian  was  made  of  a  i 
<rf  (ria^ne  at  Aden  in  Xonaiber  and  Decembor,  1901^  41  and  186 
cases  reepecnrelT  beui^  notified  in  these  nKmtha.  Tlw  epidemie 
dins  be^nn  raged  with  aome  semit;  during  the  firat  half  of  190&, 
no  fevo-  than  2,071  atiMifa  and  ijUS  deaths  b«n«  lepoctol 
Indoding  the  preiiooalT  mentioned  eaaea  in  the  last  2  mosthi 
of  1904,  the  ^dcsnic  con^wiaed  2^1  eases  and  1,984  dnUii, 
s  ease  monalitr  of  8G-3  per  cent  TlwcdEbrtBitf  the  load  antbori- 
tiee  Co  deal  with  the  epidenuc  were  modi  hampwed  bj  the  ^atli; 
of  the  natires.  A  special  staff  ol  doctors  and  oorses,  with  prema 
experience  of  pl^ne.  was  obtuned  frmn  Bombay.  Onr  13^ 
persons  were  inoecniated  with  Haltfcine's  pn^jlactic,  it  ia  Mid, 
with  Ihebest  resnlu.  The  progren ctf  tlus  eiadonic  tsdowniD 
the  tabolar  statement  below : — 
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EGYPT. 

In  ]  905  tbet«  was  a  marked  ^mination  in  the  amoont  of  i^agi** 
observed  in  Egypt,  only  266  cases  and  181  deaths  being  reput^*^ 
as  against  854  attacks  with  501  Eatal  in  1901.  Nearly  half  trf  tk*' 
caaea  and  deaths  of  1905  oooorred  in  Alexandria.    TittB  Ea\q(ADi^^ 


deaths  referred  to  each  city  or  province  :- 


table  shows  the  localities  invaded,  and  the  number  of  cases  and  AFP.A.Nixa 

Proems  ami 
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Ih  eWorld 
durioe  1906 : 
by  Dr.  Bmeo 


Locnlltj 

Province  or  City. 
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pi^..' 

(BBtimated  to 
Jnlj  let,  1901), 

AttkokB. 

DathB. 

Port  B»id 

SOM         
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anw      
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25 
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22 
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The  populution  of  Egypt  estimated  to  the  middle  of  1904  was 
10,498,870,  so  that  the  iucidence  of  plugue  upon  the  people  has  not 
been  great.  The  table  l>elow  shows  the  amount  of  recorded  plague 
in  Egypt  since  1899  : — 


Egypt. 

1899. 

1900. 

1901. 

1902, 

1903. 

1904. 

1905. 

PlaBue- 

Attacks 

DB.thH             ... 

95 
IB 
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67 
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104 

*81 
391 

160 

854 
601 

266 
181 

Cue  mortality, 
per  oent. 

47-* 

41-9 
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60'B 

62-8 

68-7 

680 

Alexandria. — Plague  has  persisted  in  Alexandria  since  1899. 
Some  observerB  have  accounted  for  this  by  the  fact  that  the  town 
sewers  are  much  infested  with  rats.  The  incidence  of  plagne  on 
Alexandria  during  1905,  month  by  month,  is  shown  in  the  table 
below : — 
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Tha  first  case  occurred  in  April  in  a  person  who  had  recentlj  \ 
arrived  from  Tonkh  where  the  disease  had  been  appearing,  while 
the  next  case  had  come  recently  from  Ziftah,  a  place  also  infecled 
by  plague.     It  is,  therefore,  i)robable  that  the  prevalence  of  plague 
at  Alexandria  in  190,")  was  due  to  imported  infection. 

The  prevalence  of  plajfue  at  Alexandria  reached  ita  he'gbtin  the 
summer  months,  as  has  been  observed  in  previous  years.  Though 
plague  has  continued  to  manifest  itself  in  this  town  and  port  which 
has  a  population  of  nearly  310,000,  it  cannot  be  said  that  the  disease 
has  been  epidemic  in  the  usual  sense.  As  will  be  seen  from  the 
table  appended,  the  largest  number  of  plague  coses  notified  in  any 
year  has  not  exceeded  129  which  was  the  number  recorded  in 
1903. 


Alexandria. 

1899. 

I'JOO. 

1901. 

1903. 

1903. 

1904. 

IBOt 

Attacki       ... 
Deaths 

9S 

45 

37 
25 

62 
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83 

64-3 
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70 

■s-^ 

Caso  morlality, 
por  cent. 

48-4 

(i7-6 

50-0 

60-0 
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Suez. — During  the  year  21  plague  cases  and  18  deaths  wei 
recorded  in  a  population  of  over  45,0t.)0  at  Suez.  The  disea 
appeared  early  in  January,  but  had  disappeared  by  the  end  > 
February.  As  in  former  years,  several  ships  arrived  at  the  | 
of  Suez  actually  or  technically  infected  with  plague. 

Port  Said. — ^The  disease  was  carried  from  Suez  to  Port  Saiil 
under  the  following  circumatances : — s.s.  Atda,  employed  in  the 
service  of  the  Egyptian  Harbours  and  Lighthouses  Department, 
returned  to  Suez  from  a  cruise  of  inspection  in  the  Red  Sea  on 
February  1st,  1905,  and  remained  at  that  port  till  February  4th, 
when  she  sailed  for  Port  Said.  Before  leaving  Suen  an  extra  liand, 
a  Soudanese,  was  added  to  her  crew.  Twenty-four  hours  after 
sailing  this  man  was  attacked  by  fever  and  bronchial  symptoms 
which  proved  fatal  in  '6  days.  On  the  same  day  that  this  man  died, 
February  Sth,  another  member  of  the  (^^ew,  who  was  occnpyiug 
a  sleeping  berth  next  to  him  fell  ill  with  chest  symptoms, 
and  died  on  the  third  day  of  his  illness.  Material  taken  from 
this  man's  lungs  was  sent  to  the  Bacteriological  Laboratory  at 
Alexandria,  where  the  diagnosis  of  plague  was  coniirined. 
Inquiry  made  at  Suez  showed  that  the  Soudanese  sailor  who  was 
first  to  be  attacked  en  board  the  Aida  had  been  living  in  a  house 
where  a  fafal  case  of  plague  occurred  on  February  ilrd,  and  had 
been  on  friendly  terms  with  another  person,  who  also  died  of  thfr~J 
disease.  Altogether  14  caaea,  IZ  of  them  fatal,  was  certified  at% 
Port  Said  during  1905. 

TURKKY. 

Arabia. — Limited  outbreaks  of  suspected  plague  were  report 
during  1905  at  Nadera,  Yerim,  and  Zimar,  though  later  the  c 
of  the  deaths  at  these  places  was  alleged  to  be  famine  and  ao| 


S&7 
plagde.     In   Asuyr,  a  notorious  endemic   contre   of   plague,  the   *"■  * 


ms<Ie  its  annual   reappearance  in   Marcli  :    iinil  at  Slieik- 


mS^bI" 


|.<hjlian  and  LaliaJ,  north  of  Aden,  cases  of  plague  came  under  pj^yj," 
^  ^Gaorvation ;  but,  so  far  as  can  be  learned,  there  was  no  widespread   throm(iioui 
,'     endemic.  <iZ\rig\m 

Plagne  re-appeared  in  May,  1901),  in  the  Bahrein  Islands,  off  the  ^S''  ^"^ 
coast  of  Arabia,  in  the  Feraian  Gulf,  and  attacked  the  towns  of 
Manama  and   Muharrq,  with  an   estimated   loas  of  400  lives, 
and  causing  thonsands  of  the  inhabitants  to  flee  to  other  partis  of  i. 

the  Gulf.  There  had  been  a  sharp  outbreak  of  plague  in  the  Bahrein 
Islands  in  11*03  when  more  than  l,0OO  persons  perished  from  the 
disease. 

Asia  Minor. — A  circumscribed  outbreak  of  plague  occurred  at 
Adalia,  on  the  Caramanian  coast  of  Asia  Minor,  in  July,  1905, 
bat  only  about  9  cases  were  notified.  It  is  stated  that  dead  rats 
were  discovered  in  the  house  where  the  first  victim  was  attacked. 

At  Beirut,  in  July,  a  sailor  belonging  to  the  s.b.  Niger,  from 
Alexandria  and  Port  Said,  was  reported  at  the  lazaret,  where  he 
was  ander  observation,  to  be  suffering  from  plague ;  and  in 
August  a  passenger  who  was  undergoing  4  days'  quarantine  at  the 
same  lazaret  developed  plague.  He  had  been  landed  from  the 
a.8.  Confftf  (from  Alexandria  and  Port  Said).  On  September  3rd 
a  sailor  belonging  to  the  s.a.  Senegal  (also  from  Alexandria  and 
Port  Said),  who  had  been  bitten  by  a  rat  at  Port  Said,  was  landed 
at  the  Beirut  lazaret  suffering  from  suspected  plagne ;  but  the 
diagnosis  was  negatived  by  bacterioecopic  investigation.  Similar 
examination  in  the  two  previous  casos  had,  however,  confirmed 
sQch  diagnosis. 

RUSSIA. 

In  the  Ural  territory  at  the  end  of  190i  plague  broke  out  in  the 
district  of  Gurieff  in  pneumonic  form,  and  from  the  end  of 
November  (o  the  middle  of  January  some  -120  persons  had  fallen 
victims  to  the  disease. 

In  Asiatic  Hussia,  in  September,  a  nimiher  of  plague  cases 
occurred  at  Tchita  on  the  Manchurian  frontier,  and  the  infection 
is  said  to  have  spread  to  the  Kussian  troops.  The  first  person 
attacked  at  Tchita  was  a  Cossack  soldier,  who  is  alleged  to  have 
received  his  infection  from  eating  the  flesh  of  the  Siberian  marmot, 
which  animal  is  regarded  as  specially  liable  to  suffer  from  plague. 

In  October  some  suspected  plague  cases  were  notified  from  the 
village  of  Klitchki,  in  the   Transbaikal  territory. 

In  October  the  Governor  of  Astrachan  reported  that  in  several 
villages  in  the  Arrondissement  of  Naryn,  in  the  Kirghiz  Steppe, 
250  verstB  from  Khanskoya  Stavka,  cases  of  suspected  plague 
had  occurred.  This  was  subsequently  confirmed  by  bacterioscopic 
examination ;  ."iS  cases  and  2'i  deaths  came  under  notice  in  a 
period  of  3  weeks  in  40  dwellings. 

In  addition  to  the  above,  iu  the  territory  of  the  Tartars  of 
Koundrow,  several  suspected  plague  cases  were  noted  on  Novem- 
ber 1st,  following  the  arrival  there  of  a  Kirghiz  from  the  infected 
Arcondiasomeiit  of  Narjn  above  mentioned. 
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(3)  BA  Ashmore. — On  this  vesael,  while  in  Hamburg  port,  rata        ■^"■'_ 
Biispected  as  infected  by  plague  were  fonnd.     The  Ashmore  had  dISSiiot^ 
come  from  La  Plata  River  with  a  cargo  of  grain  and  was  examined  pinenB 

on  October  25th  by  the  port  health  officials,  who  found  nothing  S™w^^' 
easpiciooH  about  her.     But  on  October  27th  2  dead  rats  were  gotinsMOBi 
fonnd  on  board  and  sent  to  the  Hygienic  Institute  for  examina-  i^w.'" 
tion.     Further,  on  October  31st  one  animal  out  of  several  other 
rats  found  dead  presented  suspicious  appearances.     The  ship  was 
fumigated,  and  194  rats  were   killed,  of   which  4   were  found 
infected  by  plague.    Of  34  rats  found  in  the  lighters,  into  which 
the  Ashmore  was  discharging  cai^o,  none  were  infected.      On 
November  11th  the  vessel  left  the  port,  no  sickness  having  been 
observed  among  the  crew. 

(4)  8.S.  KarUuign  arrived  at  Hamburg  port  on  the  night  of  Decem- 
ber 20th  (and  2lBt),  and  having  been  examined  received  free 
pratique  from  the  officials  at  Groden.  This  ship  had  left  Rosario 
on  November  12th  and  had  touched  at  Obligado,  Montevideo,  and 
Madeira.  Her  cargo  consisted  chiefly  of  maize,  bran,  skins,  bides, 
and  wool.  On  her  voyage  4  cases  of  slight  illness  occurred  among 
her  crew,  and  the  captain  had  been  left  behind  in  hospital  at 
Roeario  with  a  swelling  in  the  neck. 

On  December  23rd,  while  the  vesael  was  unloading  at  Hamburg, 
a  dead  rat  was  found,  examination  of  which  at  the  Hygienic 
Institnte  disclosed  the  fact  that  the  animal  had  died  of  plague. 
On  the  same  day  the  ship  was  fumigated  in  all  its  holds  by 
"  generator  gas,"  and  unloading  waa  not  resumed  till  after  the 
Christmas  holidays.  Seventeen  rats  were  found  after  the  disin- 
fection, none  of  them,  however,  plague  Infected.  The  whole  ship 
waa  disinfected  with  formaldehyde  gus,  Ac,  on  January  5th,  1906, 
and  on  January  9th  she  was  admitted  to  free  pratique  again. 


ENGLAND  AND  WALES. 

Twenty-two  ships  were  reported  during  1904,  on  arrival  at 
English  and  Welsh  ports,  as  technically  infected  by  plague  or 
aa  having  on  board  cases  of  liliiess  euspected  to  be  plague.  In 
only  two  instances,  the  sume  number  as  in  the  previous  year,  was 
the  diagnosis  of  plague  confirmed  by  the  Board's  bacteriologist. 
In  two  other  instances,  where  the  suspected  illness  occurred 
daring  the  voyage,  posilive  confirmation  of  the  diagnosis  of  plague 
was  afforded  by  the  bacteriologist  at  Suez  in  the  one  instance,  and 
ut  Lisbon  in  the  other.  In  three  other  instances  in  which  the 
suspicious  illness  occurred  on  (he  voyage  the  patients  had  been 
landed  at  a  foreign  lazaretto,  but  the  precise  results  of  any  bacte- 
rioBoopic  examinations  that  were  made  in  regard  of  them  have  not 
been  reported.  The  main  facts  as  to  these  22  vessels  are  sum- 
marised in  the  following  table.  Seventeen  of  these  ships  had 
sailed  from  Indi^ui  ports,  4  from  South  America,  and  1  from  the 
Cape,  Seven  of  them  arrived  at  Liverpool,  6  in  the  Thames,  3  at 
Bristol,  2  in  Welsh  ports,  2  in  the  Tyne,  1  in  the  Tees,  and  1  at 
Vl^mootb. 
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„__  Ib  the  two  ships  in  which  a  positive  diagnosia  was  made  ^"^  ^'■• 

of  plEigne  after  their  arrival  in  a  port  of  this  country,  the  circum-  Progrenand 
stances  of  each  deserve  special  meutiun.  pi^e"" "' 

(1)  The  fl.B  Crewfi  Hall  left  Rangoon  on  December  23rd,  1904,  f'""^'^^'. 
*nd  arrived  in  the  Mersey  on  the  evening  of  Jauuary  30th,  1905.  by  DrfBruw 
She  carried  a  crew  nnmbering  61,  of  whom  4^i  were  AsiaticB.  Her  ^''^■ 
Cargo  consisted  of  bales  of  cotton,  rice,  rice  meal  in  bags,  and 
other  articles.  She  had  touched  at  Colombo.  Suez,  Port  Said,  and 
Algiers  on  the  voyage.  On  being  boarded  in  the  Mersey  by  the 
CnstoniH  OEBcers  the  ship's  master  reported  "  uU  well."  Doring  the 
next  two  days,  January  Slst  and  February  1st,  the  ship  was  "  mm- 
maged,"  the  tide  not  servine  to  allow  her  t-o  enter  the  docks. 
On  the  lattor  date  one  of  the  Customs  OiBcers,  while  searching  the 
crew's  quarters,  found  a  lascar  in  bed  apparently  in  a  moribund 
condition.  The  assistant  Port  Medical  Officer  of  Health,  Dr 
Hanna,  immediately  telephoned  for,  soon  arrived,  but  pronounced 
the  man  t-o  be  dead.  At  the  mortuary  whither  the  corpse  waa 
lakeu  post-mortem  examination  revealed  a  femoral  bubo,  from 
which  material  waa  obtained  for  bacterioscopic  investigation  by 

I  Professor  Boyce,  who  established  a  diagnosis  of  plague  ;  and  this 
was  confirmed  by  the  Board's  bacteriologist  to  whom  some  of  the 
culinres  had  been  forwarded.  Members  of  the  native  crew  who  had 
been  in  contact  with  the  deceased  were  removed  to  the  port 
boapital  for  observation,  and  all  their  effects  as  well  as  the  quarters 
they  had  occupied  were  systematically  disinfected.  Carefnl  search 
was  made  among  the  cargo  for  dead  rata,  but  none  were  found.  Tho 
live  rats  which  were  caught  on  the  ship  were  submitted  to  a 
strict  examination,  but  they  were  all  found  free  from  infection. 
The  ship's  cargo  was  unloaded  under  close  supervision  while  the 
search  for  rats  was  made.  No  further  caaee  of  plague  occurred 
among  the  crew. 

The  source  of  the  infection  of  this  lascar  has  not  been  traced. 
He  -was  enpposed  to  be  auEFering  merely  from  a  cold. 

It  may  be  mentioned  that  the  master  of  the  Growe  Hall  waa 
proceeded  against  by  the  Liverpool  Port  Sanitary  Authority  for 
nntruthfuliy  answering  the  questions  put  to  him  by  the  Customs 
on  the  arrival  of  the  ship  in  port,  and  that  he  was  fined  .tlO  and 
costs  at  the  Liverpool  City  Police  Court  on  February  15th. 

(2)  The  a.s.  Bylas  left  Rosario  for  Hamburg*  with  a  cargo  of 
grain  on  April  14th.  She  had  a  crew  of  31  men.  On  the  voyage  she 
tf^Qched  at  several  ports  in  the  River  Plate  and  also  at  Las  Palmas, 
arriving  at  Hamburg  on  May  25th,  when  she  at  once  began  to 
discharge  her  cargo.  On  May  27th  unloading  was  suspended  by 
Order  of  the  Hamburg  Port  Authority,  owing  to  the  discovery  of 
se-reral  dead  rats,  which  upon  bacteriological  examination  were 
pronounced  to  have  died  from  plague.  The  ship  waa  at  once 
Submitted  to  Ihe  process  of  Nocht  and  Oiemsa  for  destruction  of 
^Bts.  This  having  been  completed  discharge  of  cargo  was  continued, 
Seme  200  rats  having  been  collected.  Further  examination  of 
K«me  of  these  animals  showed  the  presence  of  the  plague  bacillns 

"  Sos  4lwi  page  368  nndoi  Qormftay. 
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m  their  bodies.  Ou  Jane  5th  and  6th  the  ship's  holds  were  d 
infected  by  means  ot  formalin,  followed  by  the  freo  nae  of  lime 
and  carbolic  acid  solation.  Medical  inspection  of  the  crew  was 
made  daily  from  May  30th  to  Jane  6th,  bat  no  case  of  illness  was 
detected.  The  Hi/las  left  Hambm'g  early  on  Jane  7th  and  reached 
the  Tees  port  on  the  afternoon  of  Jane  8th,  the  master  reporting 
"  all  well "  on  arrival.  Some  members  of  the  crew  received  their 
discharges  the  same  afternoon  and  departed  at  once  for  their  homes. 
One  of  these  was  the  assistant  cook,  J.  T.,  aged  1 7,  who  travelled  to 
Manchester  by  rail  early  on  June  9th.  He  complained  of  illneae 
to  one  of  hit»  mates  who  accompanied  him.  On  reaching  his  borne 
in  Manchester  he  appeared  to  be  so  ill  that  a  medical  man  wan 
sammoned  ;  plague  was  at  once  anspected  by  the  latt«r,  who 
communicated  with  Dr.  Niveu,  the  Medical  Officer  of  Health. 
The  sick  youth  was  removed  to  the  Monsall  Isolation  Hospital, 
where  he  died  on  June  13th.  Bacterioscopic  examination  nf 
material  taken  from  (he  patient  was  made  by  Professor  Del^pinp, 
and  independenlly  by  Dr.  Klein  on  behalf  of  the  Local  fiovcrn- 
ment  Board,  who  had  been  notified  of  the  case.  Both  these 
experts  confirmed  the  diagnosis  of  plague. 

As  to  the  precise  way  in  which  this  member  of  the  Hylaa  crew 
contracted  plague  the  evidence  available  is  not  sufficient  to  enuble 
a  definite  opinion  to  be  stated.  It  has  been  well  known  thgi 
plagne  has  established  a  footing  in  several  parts  of  South  America, 
including  Brazil,  Argentina,  Peru,  and  Chili.  On  the  voyage 
home  three  of  the  crew  of  the  Hylas  had,  it  appears,  some  kind  of 
illness  about  the  end  of  April  attended  with  fever.  One  of  thwe 
occupied  a  deck  cabin  with  three  of  his  mates,  one  of  whom  was 
J.  T.,  who  developed  plague  at  Manchester  in  June.  It  is  said 
that  J.  T.  was  careless  and  dirty  in  his  person,  and  that  at  times  he 
went  about  barefoot.  It  has  been  surmised  ihat  the  undefined 
illness  of  the  three  men  above  mentioned  was  in  reality  unrecog- 
nised plague,  and  that  the  ship  rats  had  become  infected.  Alao 
it  has  been  surmised  that  notwithstanding  the  destruction  of  rats 
and  the  disinfection  of  the  ship  at  Hamburg,  some  leaven  of  iufoc- 
tion  was  left  on  board,  and  that  this  in  some  nntraced  way  led  to 
J.  T.  ultimately  developing  the  disease. 

Thorough  disinfection  of  the  Hylas  was  carried  out  at  Middies- 
borough,  and  no  subsequent  case  of  illness  of  a  suspicions  kind 
"a  connection  with  this  vessel. 


Some  mention  is  perhaps  necessary  regarding  one  of  the  ahipa 
in  which  foreign  bacterioscopic  investigation  is  said  to  have  con- 
firmed the  diagnosis  of  plague  which  occurred  on  board  during 
her  voyage. 

The  s.a.  Oropeaa  left  Valparaiso  on  November  14th  for  Liverpool, 
During  the  voyage  3  men  developed  illness  suspected  to  be 
plague,  and  when  the  ship  touched  at  Lisbon  on  December  15th 
material  was  taken  from  bnboes  in  each  instance  and  submitted 
to  Dr.  Ricardo  Jorge  for  bacteriological  examination.  The 
patients  were  not  lauded  but  continued  their  voyage  arriving  at 
Liverpool  on  December  l!!th.  They  were  removed  at  once  to  the 
port  hospital,  but  bacterioacopic  investigation  failed  to  find  any 
evidence  of  plagne.     These  men  had  l^en  attacked  respectively 
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on  December  7th,  9th,  and  10th  ;  thoir  illneea  had  benn  mild  in  apf.a.»o.; 
character  and  they  .were  convalescent  when  taken  on  shore  at  prMre««wd 
Liverpool.  Sabaeqnently  the  report  of  the  Lisbon  bacteriologiat  pJ^°„'J'""'' 
was  received,  and  this  stated  that  the  caaea  were  regarded  as  having  ti.rou^hoat 
been  genuine  plague*.  All  3  recovered  and  no  further  cases  of  a^*ing°iMii, 
sickQesa  occnrred  in  connection  with  their  ship.  Twenty-one  rate  ^^' 
were  cangbt  on  board  the  Oropesa  at  Liverpool,  but  they  did  not 
yield  any  evidence  of  plague.  The  vei^sel  had  a  crew  of  5  ofBcera 
and  148  men  none  of  whom  were  Asiatica.  She  had  touched  at 
the  following  ports  after  leaving  Valparaiso,  viz. : — Monte  Video, 
Rio  de  Janeiro,  Bahia,  Pernambnco,  St.  Vincent,  Lisbon,  Cornnna, 
and  La  Pallice.  There  had  been  cases  of  plague  at  Valparaiso 
in  October  and  also  at  Rio  de  Janeiro. 

During  1905  no  cases  of  plagne  occurred  inland  in  England  and 
Walea,  save  that  at  Manchester  in  the  person  of  J.  T.  who  arrived 
at  Middlesborongh  on  the  Hylaa,  and  which,  therefore,  is  regarded 
as  a  ship-borne  case.  But  in  two  instances,  however,  snapicion 
arose  as  to  illness  thought  likely  to  be  plague  but  which  after  due 
inquiry  and  bacteriological  investigation  turned  out  not  to  be  of 
the  nature  of  plague  at  all.  The  fads  of  these  two  cases  are  aa 
follows: — 

(1)  On  April  26th  the  Board  received  by  post  a  letter  from  a 
medical  practitioner  at  Plaistow  informing  them  that  he  had  under 
his  care  "a  seaman  who  had  just  arrived  from  Calcutta  and  has 
been  suffering  from  enlarged  painful  glands  in  both  of  Scarpa's 
triangles  and  one  of  which  on  the  left  side  has  suppurated."  As 
there  was  no  apparent  cause  for  the  enlargement  of  the  glands, 
and  as  the  patient  had  come  from  Calcutta  this  medical  man 
thought  it  right  to  nolify  the  case  to  the  Board  and  to  the  local 
Medical  Officer  of  Health.  The  Board  at  once  wired  to  the  Medical 
Otiicer  of  Health  of  West  Ham  to  report  on  the  case,  and  by  the 
next  morning  (April  27th)  hia  report  was  received  to  the  effect 
that  the  patient,  aged  25  was  a  third  officer  who  had  been  serving 
on  board  a  vessel  belonging  to  the  British  India  Line,  and  had 
arrived  in  the  Port  of  London  on  April  2,  This  ship  called  at 
Colombo,  Aden,  Suez,  Port  Said,  Genoa,  Marseilles,  Plymouth  and 
Graveaend,  and  had  a  clean  bill  of  health  throughout ;  all  on 
board  were  medically  inspected  at  Suez,  Marseilles  and  Gravesend. 
It  appears  that  the  patient  on  the  voyage,  four  days  before  reaching 
the  Thames,  hurt  hia  groin  while  practising  on  the  horizontal  bar. 
On  April  11,  while  at  home,  the  swelling  in  the  groin  became 
painful  and  a  medical  practitioner  was  called  in  ;  he  incised  the 
abscess  and  evacuated  some  pus.  The  ship  surgeon  had  attributed 
the  Bwelling  to  the  injury  on  board  ship.  The  Medical  Officer  of 
Health  for  West  Ham  expressed  the  opinion,  after  examination  of 
the  patient,  and  after  hearing  all  the  facts,  that  there  was  no 
circumBtauces  confirming  or  tending  to  suggest  a  diagnosis  of 
plague. 

(2)  On  December  24th  the  Medical  Officer  of  Health  of  a  northern 
seaport  town  reported  to  the  Board  a  case  which  had  come  under 

•  Dr.  Rimrda  Jorge'u  report  wan  ultimately  obtained  on  Fohruar-v  flth,  1906,  attw 
repoated  reqiie»M  tram  Dr.  Hone,  the  Liverpool  Port  Medioitl  Officer  oi  aaallb.  Tha 
— — '-•    -->-------        ■  was  coUeutedat  Lifibon  trom  the  pulifina  on  Deoembar  IBth, 
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hie  notice.  The  patient,  a  feniale,  Berveii  in  a  small  shop  in  the 
poorer  part  of  the  town  near  the  docks,  the  shpp  being  freqaented 
by  seafaring  folk.  Her  illness  began  on  December  20th  with 
BwellingB  in  the  groina  and  armpits  ;  the  temperatnre  was  as  high 
as  103"  F.  Material  taken  from  the  swellings  was  sent  to  the 
Board  for  bacterioacopic  examination.  Dr.  Klein,  the  Board's 
bacteriological  expert,  howeTer,  was  able  after  invefltigation 
to  pronounce  definitely  that  the  case  was  not  one  of  the  nature 
of  plagne. 

In  the  table  below  will  be  found  a  summary  of  reported  plagne 
and  euBpect«d  plague  cases  on  board  ships  arriving  at  English  and 
Welsh  ports,  as  well  as  those  reportfd  as  occurring  on  shore,  during 
the  last  7  years. 
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SCOTLAND. 

Leith. — ^A  labouring  man  aged  .17,  was  sent  to  the  Leith  FeW 
Hospital  on  May  5th,  I90J,  with  a  malady  diagnosed  as  entei' 
fever  but  which  was  afterwards  found  to  be  bubonic  plague.  I 
had  an  enlarged  gland  in  the  groin  which  on  being  panctared 
was  ascertained  ultimately  by  bacteriological  examination  to  yi«Id 
Bacillus  pestis.  On  May  8th,  this  man's  child,  aged  3,  was  also 
sent  to  the  hospital  suffering  from  enteric  fever.  Her  illness  had 
begun  on  May  6th,  and  she  too  developed  a  bubo  in  the  groin 
along  with  othei  symptoms  of  plagne.  On  May  lOih  another  child, 
i^ed  6,  and  the  mother  of  the  family  were  admitted  to  the  hospital 
having  shown  also  indications  of  plague.    The  first  patient,  the 


•  Ouo  at  Cardiff,  and  iroup  at  oases  at  Livur^al. 
t  Anolher  caso  bacteiioecopicaUy  conflrmed  oconrrBd  on  a  Bril 
gtrbed  Suez,  where  the  pationt  wu  landed  HDd  Ihe  ship  disLeteuwa. 
;  Nol  Including  the  ■><.  OTBpaa  liom  which  three  convelceoenlB  fron 
ers  landed  at  Liverpool,  from  vhom  material  wiu  collected  at  Llstjoa 
IDS ;  raporlod  oo  Fobniary  6lh,  190S,  lu  having  been  trao  plagiiB. 


bouad  ship  befon 


father  of  this  famil)-,  died  on  May  11th.  There  occurred  no  other  ^"■^o-*"- 
oase*  in  Lt>ith  beyond  Ihcse  4,  only  one  of  whom,  as  has  been  said,  £^2,"'™°"^ 
enccnmbed  to  the  disease.  piihub 

tbrooehauE 

The  source  of  infection  in  this  instance  was  not  satisfactorily  J|^j^°i{bb. 
traced.  The  mother  of  the  family  worked  in  a.  large  rag  store  by  Dr.  Bruce 
in  Leith  and  appears  to  have  stated  that  she  saw  '2  dead  rats  in  the  '' 
room  in  which  she  worked  shortly  before  her  husband  was  taken 
ill.  The  rags  which  she  handled  were,  however,  clean,  being 
obtained  from  tailoring  firms.  The  dwelling  in  which  the  family 
lived  is  close  to  the  river  known  as  the  "  Water  of  Leith  "  and  the 
locality  is  said  to  be  overran  with  rats.  No  unusoa!  mortality 
among  rats,  however,  was  observed  here  before,  during,  or  after  the 
occurrence  of  these  i  cases,  and  no  rat  that  was  examined  showed 
any  trace  of  plague.  It  was  snrmiseil  that  as  the  port  of  Leith  had 
of  late  increased  her  trade  with  the  East,  some  vessel  might  have 
brought  infection  with  it  from  India  or  olaewhsre.  But  there  is  no 
evidence  to  support  this  hypothesis.  The  last  plague  cases  at 
Glasgow  occurred  in  1901,  though  in  1902  some  plague  infected 
rats  were  found  in  that  city.  All  necessary  measures  were  carried 
out  at  Leith  by  the  Medical  Officer  of  Health,  Dr.  Robertson,  and  his 
assistants.  One  of  the  Medical  Officers  of  the  Metropolitan 
Asylums  Board's  Fever  Hospital  staff,  in  London,  was  lent  to  the 
Leith  Corporation  for  service  in  their  Plague  Hospital.  The 
assistance  of  the  Medical  Officers  of  the  Glasgow  Town  Council 
was  also  given,  they  having  had  special  plague  experience 
acquired  in  their  own  city  in  1900  and  1901.  The  Local  Govern- 
ment  Board  for  Scotland  through  its  Medical  Department  gave 
necessary  help.  On  May  16th  Leith  was  officially  declared  free 
from  plague. 


The  German  s.s.  Undine  arrived  in  the  Scheldt  on  October  29th 
from  the  Chilian  ports  of  Pisagua  and  Iquiqoe.  She  had  been 
about  '6  months  on  the  voyage.  Pieagna  being  regarded  as  a  plague 
inlected  port  at  the  time,  the  vessel  was  sent  by  the  Belgian 
Authorities  to  the  sanitary  station  at  Doel,  12  miles  irom  Antwerp, 
and  there  it  was  found  that  some  10  or  11  persons  had  been  ill  on 
the  voyage,  that  H  of  the  crew  had  died,  and  that  a  fourth 
member  of  the  crow  had  died  only  2  days  before  the  ship  came 
into  the  Scheldt  and  that  his  body  was  st-ll  unburied.  These 
four  deaths  had  all  occurred  within  24  hoiird  of  the  onset  of 
the  illness  in  each  instance,  and  the  suspicion  was  strong  that 
plagne  was  the  disease  in  question.  Material  obtained  from  the 
body  of  the  last  case  was  sent  to  Professor  Von  Ermengen  for 
bacterioBCopic  examination,  but  with  a  negative  result.  Five  rate 
which  were  trapped  on  the  ship's  arrival  in  port  were  examined  j 
four  were  healthy,  the  fifth  had  suppuration  of  the  thyroid 
gland.  Inoculation  experiments  on  guinea  pigs  yielded  no  positive 
result.  It  was  therefore  judged  that  the  suspected  illness  had  not 
been  of  the  nature  of  plague. 
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SWITZERLAND. 

In  the  report  for  1905  of  the  Federal  Department  of  the  Interior 
section  of  the  Federal  Sanitary  Office*,  it  is  stated  that  on 
May  27th,  1905,  the  authorities  of  the  Canton  of  Schafi^ansen  wired 
to  the  Federal  Department  of  the  Interior  that  a  case  suspected 
to  be  plagne  had  been  reported  in  the  person  of  a  Swiss  who  had 
recently  arrived  from  Sumatra  and  who  during  the  latter  part  of 
his  voyage,  had  come  under  notice  of  the  sanitary  officials  at  Naples 
and  Genoa.  Professor  Tavel,  of  Berne,  and  Professor  Silber- 
Bchmidt,  of  Zurich,  were  at  once  dispatched  to  Schaffhausen,  and 
their  bacterioscopic  investigation  proved  that  the  provisional 
diagnosis  of  plague  was  erroneous. 


SPAIN. 

Barcelona.'-On  June  29th,  1905,  the  Diaria  de  Barcelona 
published  a  statement  that  2  cases  suspected  to  be  plague  had 
proved  fatal  in  that  city  during  the  week.  Subsequently  it  was 
stated  that  one  of  the  deaths  in  qnestlon  was  not  from  plague  bat 
from  ^^  infectious  lymphangitis.*'  Later,  two  other  suspicious  deaths 
occurred  which  were  said  by  their  medical  attendants  to  be 
due  to  ^*  inf eccion  ganglionar.''  Owing  to  the  alarm  caused  by 
these  4  cases,  the  Minister  of  the  Interior  instructed  Dr.  Samedo, 
of  the  Government  Medical  Staff,  to  make  enquiry.  His  report 
stated  that  he  ^*  attached  no  importance  to  the  epidemic,"  declaring 
it  to  be  purely  accidental,  and  *^  of  an  endemic  character." 


*  Vide  SanitariBch-Demographisches  WoohenboUetin  der  Schweiz,  1906,  p.  555. 


The    MANlFESTATiolfS    of    CHOLERA    througbont  the   World 
during  1905  ;  by  Db.  R.  Bhdce  Low. 

INDIA. 

There  waB  a  rouBiiierable  increase  in  the  number  of  cholera 
deatha  in  India  during  1905  aa  compared  with  1904.  The  newly 
constituted  Province  of  Eastern  Bengal  and  Aseam  was  the  heaviest 
snfferer.lhe  United  Provinces  coming  next,  the  former  with  142,312 
deaths  and  the  latter  with  121,790.  The  total  cholera  deaths  in 
India  in  1905,  so  far  at  least  as  can  be  learned  from  trustworthy 
records  which  have  come  to  hand,  amounted  to  441,78ti  as  against 
193,657  in  1904,  The  reported  cholera  deaths  in  India  during  the 
last  10  years,  1896  to  1905  inclusive,  are  given  in  the  subjoined 
table  :— 
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Ben(.;AL  (Population,  49,«91,164)." 

Cholera  caused  146,339  deaths  in  1905  in  tliia  Prefiidency,  com- 
pared with  137,701  in  1904.t  The  cholera  death-rate  per  1,000  of 
the  popnIatioQ  was  2'93,  the  average  of  the  previous  5  yeara 
being  2'77.  The  greatest  incidence  of  the  disease  was  during 
September,  October,  November,  and  December,  as  may  be  seen 
in  the  subjoined  table  : — 
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Of  these  76,700  were  males  and  6%6'69  females.  The  largest 
number  of  fatal  cholei-a  cases  occurred  in  the  district  of  Gaya 
(population,  1,972,274)  where  13,658  deaths  from  thia  cause  were 
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AM'.A^o.ai,  certified,   32'A  of   them   being   referred   to   the    town    of    Gaja 
Ohoiora  (population,  71,2S8),     In  the  district   of    Midnapore  (popnlation, 

S^ZHd"'  2.699.238)  10,037  cholera  deaths  were  certified  ;  in  Bhagalpur 
aunagiwifir  diBtrict  (population,  2,007,455)  9,906;  in  the  Shahabad  diatrict 
(population,  1,»W,590)  9,712  ;  and  in  the  Pnrnea  district  (popula- 
tion, 1,853,116)  9,705. 

At  Gaya  the  BBvei-e  cholera  prevalence  is  said  to  liave  been  doe 
to  the  contamination  of  wells  by  surface  washings  in  consequ- 
ence of  very  heavy  oontiniious  rainfall,  occnrring  directly  after 
excessively  dry  weather.'  In  this  district  6,900  wella  were  dis- 
infected by  the  Authorities  with  permanganate  of  potaah  owing 
to  the  cholera  outbreak.  This  method  of  disinfection  was  also 
employed  in  other  districts,  it  is  said  with  good  results  in  keeping 
the  disease  in  check, 

Calcutta  (population,  1905.  847,796).— During  1905  there  were 
certified  in  the  City  of  Calcutta  2,323  deaths  from  cholera.  These 
were  distributed  throughout  the  months  of  the  year  as  shown  in 
the  table  below,  January  yielding  the  highest  number  of  deaths 
from  cholera  aad  June  the  least. 
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There  were  also  certified  2,843  deaths  from  diarrhoea  and 
dysentery.  Of  the  2,323  cholera  deaths  1,615  were  males  and  70S 
females.  As  usual  the  Hindoo  population  suffered  more  than  the 
Mahomedan,  This  being  perhaps  due  to  the  religious  observ- 
ances of  the  former,  which  calls  for  bathing  in  Nullahs,  in  which 
the  water  sometimes  has  become  specifically  contaminated.  The 
amount  of  cholera  observed  in  Calcutta  during  1905  was  not  much 
above  the  average  of  the  last  10  years  as  may  be  seen  in  the 
tabular  statement  subjoined  :— 


i6e&  ism.  1900.    leoi.    im    ims.    19m.    itofi. 
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Eastern  Besgal  and  Assam  (Population,  29,812,735). 

In  this  province  cholera  carried  off  142,312  persona  during 
1905,  compared  with  61,826  in  190i.  As  elsewhere  the  severity 
of  the  epidemic  was  believud  to  be  connected  with  the  unusually 
high  floods  of  1905.    The  disease,  it  was  said,  raged  with  greatest 

l1  by  CapUiB 


iuteiiBity  in  districta  bordering  on  the  ffreat  waterwaya.*     The  *"-  Aj^o-^i 
epidemic  swept  over  the  lower  diHtricta  of  Bengal  and  np  the  uhoie™ 
BrahmaputriL  valley,  and  reached  ite  height  during  the  three  laat  IhrwSw" 
loutha  of  the  j-ear.     The  number  of  cholera  deaths  month  by  ?{?^*J?'*' 


Eulera 

1 

g 

1 

i 

1 

1 

1 

1 

i 
1 
1 

j 

1 

ToUl 
in 
1906. 

Obol«%- 
Denths.. 

B.17B 

1.439 

1.230 

2.47B 

«„ 

1.689 

1.28B 

i.eM 

(1,938 

28.64S 

3S,ee3 

.„» 

112J13 

Of  these  70,233  were  females  aud  72,079  malea.  The  chief 
diatricta  which  suffered  were  Mymensingh  (population  2,014,805) 
■with  41,152  cholera  deaths;  Pabna  (population  700,396)  13,339  i 
Dacca  (population  1,309,733)  12,297 ;  and  Sylhet  (population 
1441,060)  9,350. 

In  some  villages  the  inhabitants  were  unable  to  dispose  of  the 
corpses  during  the  epidemic,  and  contented  themselves  with 
throwing  their  dead  into  the  river  to  be  carried  away  by  the 
floods,  or  leaving  them  to  rot  unburied  on  the  surface  of  the 
ground.  There  were  reasons  for  believing  that  the  diaeaae 
spread  from  village  to  village  along  the  course  of  the  streams 
and  rivera,  especially  where  the  villagera  drew  their  drinking 
water  from  these  aources.  WelU  where  possible  were  disinfected 
by  means  of  permanganate  of  potiiah. 

Bombay  PaESlDESCY  (population,  estimated  to  1905,  25,463,209). 

Daring  1905  there  were  recorded  in  this  Presidency  5,396 
deaths  from  cholera  compared  with  ljj,156  in  1904.  The  disease 
was  practically  contined  to  the  south  registration  district  (com- 
prising the  collectorates  of  Belganm,  Dharwar,  Bijapur,  and 
Kanara) ;  for  out  of  the  total  5,396  fatal  cases  5,318  were  referred 
to  the  aontb  registration  district,  viz.,  1,589  in  Belgaum,  2,128  in 
Dharwar,  1,488  in  Bijapur,  and  113  in  Kanara.  The  report  of  the 
Sanitary  Commissioner  atates  that  during  1905  cholera  attacked 
most  severely  the  towns  and  villages  on  the  banks  of  rivers  and 
etreama.  The  distribution  of  the  cholera  deaths  in  the  Bombay 
Presidency  month  by  month  throughout  the  year  is  shown  in  the 
table  below  : — 
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As  reords  the  diacrm^w  Madns  vielded  3.531  deaths*  Bellair 
ZjSfl,  Chin^.epQt  ijL4.  Ki^aia  tl<&.  and  NeUore  1^6ia 

In  Madras  Gty,  whkh  had  in  1901  a  population  of  XH^ 
diol^a  broke  ovt  in  July  and  preTailed  aomeniiat  seTOPdj 
during  the  mmiths  of  Aojgiis^  September,  and  October,  3fiU 
deaths  being  recorded  from  this  cause  in  the  second  half  d 
1905.  The  oatbreak  is  stated  to  haTe  been  due  to  poUntad 
ivater  taken  from  contaminated  sources  doring  a  scarcity  of  tia 
public  supply. 

Permanganate  of  potash  iras  again  employed  for  the  porpoee  of 
porifying  the  well  wat^  in  the  localiti^v  inTaded  by  cholera 
during  1905,  and  was  foimd  u>  yield  satisfactory  resnlta. 


PUNJACB  (Popnlation,  19(»1,  34,533,088). 

There  were  2,197  deaths  certified  from  cholera  in  the  Ponjaia^ 
daring  1905,  1^24  being  males  and  873  females.  In  1901  tla^" 
deaths  from  cholera  numbered  only  716.  Some  three-fourths  C 
these  deaths  in  1905  were  referred  to  the  Lahore  diNri(r^ 
namely,  1,624  out  of  2,197.    The  disease  broke  out  in  Laho^ 


C  in  May,  but  the  precise  soarce  of  cholera  waa  not  traced.  *^-*.Mo.ii. 

i  diBtribation  of  the  cholera  deaths  month  by  month  in  1905  choion 

hown  below :—  S^'SSid' 
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lie  Qse  of  permanganate  of  potash  for  the  disinfection  of 
iking  water  liable  to  contamination  was  made  wherever 
jticable.* 

Thb  Unitbd  Pbovinobs  of  Aoba  and  Oddh 
(Popnlation,  1901  Censns,  47,691,782). 

■aring  1903  the  deaths  certified  from  cholera  in  the  United 
vinces  numbered  131,790  as  compared  with  6,617  in  1904. 
may  been  seen  from  the  tabnlar  statement  below  the  greatest 
■tality  from  this  disease  was  observed  in  the  month  ol' 
fember  and  the  least  in  February.  Of  the  total  121,790 
tha  60,598  occurred  in  males  and  61,192  in  females. 
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The  districts  which  safiEered  most  from  fatal  cholera  were 
tanpnr  (popnlation,  1,08£),904)  with  27,432  deaths  ;  Fyzabad 
ipnlation,  1,204,967)  with  12,814  deaths;  Basti  (population, 
16,153)  with  12,654  deaths ;  Partabgarh  (population,  912,848) 
th  H,087  deaths;  Rae  Bareli  (popnlation,  1,033,761)  with 
912  deaths ;  and  Bara  Bantei  (population,  1,179,323)  with 
51  deaths.  No  estimate  of  non-fatal  cholera  cases  in  the  United 
evinces  can  be  pven. 


Chhtbal  Provinces  (Population,  1901, 14,627,045). 

I'here  were  recorded  in  the  Central  Provinces  1,217  deaths 
m  cholera  in  1905  as  compared  with  2,967  in  1904.  The 
^ence  began  late  in  May,  reached  its  height  in  September, 
greatly  diminished  in  November  and  December,  ad  may  be 
'  in  the  following  table,  which  gives  the  number  of  cholera 
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The  deaths  registered  from  dianiicBa  and  dysentery  during  the 
year  in  Lower  and  Upper  Burma  respectlTely  were  7,946  and 
1,295,  a  total  of  9,241  deaths. 

North  Wbst  Pbottibb  PRornrcK. 

In  this  Province  which  had  in  1901  a  population  of  2,125,480, 
there  were  certified  300  deaths  from  cholera  daring  1906.  In 
this  Province  daring  1904  cholera  was  practically  absent,  only 
one  death  being  certified  from  this  caase. 

French  East  Indian  Possessions. 

Cholera  has  prevailed  in  the  French  eetablishments  in  India, 
Cochin  China,  Laos,  Cambodge,  and  Tonkin.* 

French  India, — In  1905  cholera  caused  329  deaths  of  which  40 
were  referred  to  Pondicherry,  42  to  Earikal,  and  242  to  Chande^ 
nagor.    These  numbers  are  much  less  than  in  1904. 

Cochin  China,--  It  has  been  almost  impossible  to  estimate  the 
morbidity  and  mortality  of  cholera  among  the  natives,  the  large 

•  Dr  Kermorgant  on  **  Maladies  end^mique  ipidimiqaes  et  contaffieuses  qui  ont  regn^ 
daDM  iM  Ooloniet  franoaiiM  en  1906"  (vldi  Bulletin  de  rAoad^mio  de  Midedne.  No.  * 
Manoe  du  8  Janrler,  1907). 
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majority  of  the  eases  escaping  observation.     In  the  provioceB  of  app.a,  No.n 
Eampot   and   Hatieu   where  approxinmtely  300  caseB    and    150  Ohoiom 
deaths  were  reported,  there  were  no  serious  epidemic  centres.  ihB°WMid' 

Laos. — In  the  province  of  Laos  only  isolated  cases  were  b^o'!?!?*' 
reported.  At  Vientiane  so  called  choleriform  diarrhcea  wae  Bnuwiflw. 
prevalent. 

Gambodffe. — Cholera  made  great  ravages  in  Cambodge  at  the 
commencement  of  the  year,  bnt  it  has  not  been  possible  to  estimate 
the  number  of  cases  and  deaths. 

Tontnn. — Only  a  single  fatal  case  daring  the  year  was  recorded 
at  Cao-Bang  in  the  person  of  a  native  labourer. 

i  CEYLON. 

i       There  was  practically  no  cholera  in  Ceylon  in  1905  ;  only  one 
.  case  which  proved  fatal  came  under  observation  daring  the  year. 

STRAITS  SETTLEMENTS 
The  Annual  Report  to  the  Colonial  Office  for  1905  for  the  Stmits 
'  Settlements  gives  a  total  of  23  cases  and  21  deaths  at  Singapore 
from  cholera,  and  two  cases  and  two  deaths  at  Penang  ;  a  total  of 
'25  cases  and  23  deaths ;  of  these  two  cases  were  imported.  In 
190i  there  were  only  three  cholera  deaths  certified  in  the  Stntita 
Settlements ;  all  of  them  at  Singapore. 

DUTCH  EAST  INDIES. 

In  the  early  part  of  190.^  cases  of  cholera  occurred  in  the 
ftircnmscription  of  Binamoe,  in  the  Island  of  Celebes,  bat  the 
•disease  had  disappeared  by  the  middle  of  March.  At  Serdang  in 
'Sumatra  several  cases  were  notified  in  May. 

During  August  the  s.s.  Maria  Rickmera  shortly  after  leaving 
Batavia,  in  the  Island  of  Java,  lost  three  of  her  crew  from 
cholera  and  they  were  buried  at  sea;  two  other  members  of  the 
crew  were  still  ill  when  the  vessel  arrived  at  Colombo  on  her 
Toyage  to  Bremen.  The  ship  was  disinfected  and  other  measures 
taken  before  the  voyagj  was  resumed.  Though  these  cases  evi- 
dently owed  their  origin  to  Batavia,  there  is  no  information  as  to 
the  prevalence  of  the  disease  at  that  port  during  1905. 

THE  PHILIPPINE  ISLANDS. 

Cholera  again  broke  out  in  the  Philippine  Islands  in  August, 
1905,  the  disease  having  been  epidemic  there  during  1902, 19U3, 
and  1904.  But  only  410  cases  and  297  deaths  were  reported 
during  the  last-named  year ;  79  fatal  cases  being  referred  to  Manilla. 
The  last  reported  cases  in  1904  occurred  in  March,  though 
8  single  suspected  fatal  case  was  certified  in  April.  From 
this  date  up  to  August  24th,  1905,  no  cholera  had  been  reported. 
During  August  cases  occurred  both  in  Manila  and  in  the 
proTiiices.  Up  to  December  .^Ist  255  cases  with  226  deaths  (a 
case  mortality  of  88'6  per  cent.)  were  reported  in  Manila;   and 
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M-  1,642  cases  with  1,192  deathfi  (a  case  mortality  of  72C  per  cent.) 
in  the  provincee,  making  a  total  of  1,-S97  cases  and  1,418  deatht 
from  cholera  in  the  Philippine  iBlands  during  1905. 

The  first  case  deBnitelj  recognised  at  Manila  occnrred  at  the 
Bilibid  priwjn  where  there  wa«  u  sospected  death  from  cholera  on 
AngUBt  23rd  ;  poet  mortem  examination  and  bacterioBCopic  iiiTe§- 
tigation  eelabliBhed  the  diagnosis.  Almost  simnltaneonBly  tlie 
disease  was  discovered  amimg  the  troops  of  the  garrison.  Up  to 
September  9lh  some  36  cobub,  2.5  fatal,  bad  occurred  in  the  prison 
above-mentioned ;  bat  after  that  date  no  further  cholera  in  the 
institution  was  observed.  How  the  infection  gained  entnince  to  tie 
prison  is  not  clear.  Some  spread  of  the  disease  in  Manila  diinng 
September  was  attributed  to  the  action  of  an  unqualified  "healer," 
whose  treatment  of  the  disease  consisted  in  bathing  sick  pereona 
in  a  tank  which  was  supplied  with  water  from  a  source  polloted 
by  the  discharges  of  cholera  patients.  For  persons  unablti  to 
be  brought  to  this  tank,  water  was  bottled  and  sent  by  him  to 
their  homes.  As  soon  as  this  tank  was  discovered  lo  be  used 
for  sD-called  "healing"  purposes,  the  police  iuterfered  on  iha 
instance  of  the  health  authorities  and  the  use  of  the  lank  and 
the  polluted  water  was  discontinued.  The  appended  tabal^ 
statement  shows  the  progress  of  the  epidemic  in  Manila  duriair 
1905  :— 
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Concealment  of  cases  was  mnch  practised.  Of  the  255  caate 
some  104  were  not  discovered  tiil  death  had  occurred ;  tliat  is 
they  were  found  dead. 

As  regards  the  provinces  those  chiefly  affected  in  1905  ware 
Rizal  (fiSl  attacks  and  493  deaths),  Laguna  (315  attacks  and  341 
deaths),  Cavite  (357  atlacks  and  264  deaths),  and  Bulaean  (220 
attacks  and  145  deaths).  The  following  provinces  were  alan 
invaded  but  to  a  comparatively  small  extent,  viz..  TayalMia, 
Pampanga,  and  Hatangaa,  which  between  them  yielded  only  69 
oases  and  49  deaths.  The  distribution  of  these  cases  in  the 
provinces  month  by  month,  is  shown  in  the  tabular  etatemeat 
below  ; — 
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The  epidemic  of  1905  extended  into  the  early  months  of  1906  ;    afp.  a.  No.  ai 
op  to  the  21ttt  of  April  there  had  been  reported  in  the  provinces   choiBra 
2,168  further  cases  with  1,670  deatha.  S™w^(SS" 

during  1MB  1 
brDr.S 
JAPAN.  BnweLow. 

Reports  were  cnrrent  in  the  vernacular  pr^is  in  the  Autumn  of 
Iw)."),  that  cholera  was  occnrring  in  variona  parta  of  Japan,  such 
M  Yokohama  and  Kobe.  But  there  is  reason  to  believe  that  the 
attacks  in  question  were  not  instimceB  of  true  Asiatic  Cholera 
bnt  of  cholerine  or  cliolemic  diarrhtea,  a  number  of  them  proving 
fatal.  There  was  no  epidemic.  No  official  intimation  has  been 
received  in  this  country  of  cholera  in  Japan  during  1905. 

MANCHURIA. 

Dnring  the  summer  of  1905  statements  appeared  in  the  public 
"  the  eflect  that  cholera  had  been  appearing  in  several 
Ities  in  Manchuria,  Under  date  June  28th  a  report  from 
t*  stated  that  cholera  was  raging  among  the  Japanese 
rs.  The  statement  was  repeated  in  the  same  journal  under 
date  July  7th,  also  from  Sytega,t  and  later  a  report  from  Chinese 
sources,  published  in  the  Journal  de  St,  Petersbourg  for  August 
2iid,  affirmed  that  cholera  was  making  considerable  ravages  in  the 
Japanese  army  in  the  region  between  the  rivers  Khoun-khe  and 
Tchal-khe  ;  a  further  communication  mentioned  that  cholera  was 
raging  amongst  the  Japanese  at  Tour-khona-sian  and  at  Teline. 
At  the  latter  place  it  was  said  that  60  deaths  daily  were  being 
reported  from  cholera.  But  confirmation  of  these  reports  has 
a(rt  been  forthcoming  from  Japanese  official  sources. 

CHINA. 

As  nanal  the  reports  from  China  are  meagre.  But  it  ia  known 
that  cholera  appeared  during  1905  at  Shanghai,  Hankow,  Hong 
Konif,  and  Tientsin.  At  Shanghai  it  is  estimated  that  upwards 
of  600  persona  loat  their  lives  from  cholera  between  June  1st  and 
September  9th.  Concealment  of  cases  is  said  to  have  been 
common.  Sudden  deaths  due  to  this  disease  were  it  appears, 
certified  aometimea  as  "heat  apoplexy"  or  the  like.  At  Hong 
Kong  isolated  cases  of  cholera  came  under  observation  in  May,  July, 
and  August ;  in  all  some  8  attacks  with  5  deaths  were  reported. 

At  Hankow  the  disease  was  prevalent  during  the  month  of 
August,  and  at  Tientsiu  the  occurrence  of  cholera  was  reported 
in  March. 

PERSIA. 

Cholera  raged  in  Persia  up  to  the  end  of  1904.     The  epidemic 

extended,  though  with  diminished  severity,  into  1905,  and  among 

■  the   places  affected  by  the  diaeaae  may  be   mentioned   Tehran, 

Eermanshab,    Kasr-i-Shirin,     Khaf,     Kum,     Birdjend,     Kajvia, 

mnal  dp  St.  PeterebDurfi  ol  July  13th.  lew. 


Hamadan,  Eermaa,  Menheil,  and  Slioy.  At  tlie  end  of  April 
the  Pentian  authorities  announced  the  ceasation  of  the  epidemic, 
though  in  May  and  Jnne  canes  of  oholeriform  diarrhoaa  were 
reported,  from  Tehran  and  HamadaD.  After  this  date  no  man 
^vas  heard  of  cholera  in  Persia  daring  1905,  and  no  officii] 
reports  as  to  the  amount  and  fatality  of  the  disease  have  been  I 
istined  up  ^^  '^^  time  of  writing. 

TURKEY 

Cholera  vma  epidemic  in  Turkey  in  Asia  during  1901,  and  np 
to  December  26tb  there  had  beec  reported  10,466  cases  and  9,193 
deaths.  In  the  first  six  weeks  of  1905  cholera  continued  to 
appear  in  small  amount  in  a  few  localities.  Late  in  December, 
1901,  the  disease  appeared  at  Van,  in  Turkish  Armenia,  where  np 
to  the  end  of  January,  Ii)05,  some  172  cases  and  82  deaths 
were  reported.  It  is  not  definitely  known  whether  cholen 
reached  Van  from  Russian  Transcaucasia,  which  lies  to  the  north 
of  it;  or  from  Mesopotamia,  which  lies  l«  the  sonth.  IIib 
Turkish  troops  stationed  at  Van  were  attacked  by  the  diaesae 
and  a  considerable  number  of  them  died  from  it.  The  infectiftn 
spread  to  the  surrounding  Tillages  but  no  record  appears  to  have 
been  kept  regarding  the  number  of  persons  who  Buc«nmbed  to 
the  epidemic  malady.  It  is  estimated  by  the  United  btitn 
Consul  at  Trebizond  tliat  since  the  outbreak  at  Van  began  in 
December,  1904,  up  to  the  end  of  January,  1905,  some  1,300 
persons  were  attacked  and  about  600  died  from  the  disease.* 


EGYPT. 


In  March,  1905,  a  report  was  published  in  the  press  that  P 
pilgrims  of  Russian  nationality  returning  from  the  Mecca  pilgrim- 
age had  died  at  the  EI  Tor  Station  from  cholera,  and  that  bacterid- 
scopic  investigation  had  confirmed  the  presence  of  the  chol«« 
Tibrio  in  the  bowel  diecbarges  of  the  patients.  But  later 
accounts  expressed  doubt  as  to  the  genuine  character  of  these  so- 
called  cholera  cases.! 

At  Suez  two  vessela  arrived,  each  having  a  case  of  cholera  ca 
board : — 

(1)  3.S.  Manchester  left  Calcntta  on  September  9th  and  arrived 
at  Suez  on  September  2tlth.  Here  a  Hindoo  sailor  was  found 
to  be  suffering  from  suspected  cholera.  He  was  landed  st 
Moses  Wells  Sanitary  Station,  where  he  ultimately  died.  The 
diagnosis  was  confirmed  bacterioacopically.  The  ship  after  die- 
infection  passed  through  the  Canal  bound  for  London. 

(2)  S.S,  Euphrates  left  Bassorah  on  October  11th  and  iirrived 
at  Suez  on  November  6tb  when  a  suspected  cholera  case  waa 
found  on  board  in  the  person  of  an  Indian  stoker,  who  waa 
accordingiy  landed  at  Moses  Wells,  Bacterioacopic  examination 
confirmed  the  diagnosis  of  cholera.  The  ship  after  disinfection 
passed  tlirough  the  Canal  on  her  voyage  to  London. 
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GERMANY. 

^t»r  an  absence  of  some  ten  years  cholera  re-appeared  in  app.  a,  No.  21 
nany  daring  August,  1905.     Two  separate  and  distinct  im-  cholera 
lotions  of  the  disease  occurred  in  that  month ;  the  first  being  fhe*wor?d* 
OTered  in  West  Prussia,  and  the  second  at  Hamburg  about  during  i906; 
days    later.    In   both  instances  the  infection  was   brought  Bruoe'&w. 
trayellers  from  Russia  where  at  the  time,  so  far  as  official 
x-ts  go,  no  cases  of  cholera  had  been  recognised  for  some 
iths.    There  had,  however,  been  an  epidemic  in  the  Lower 
ira  region  and  in  Transcaucasia  at  the  end  of  1904  and  beginning 
.905. 

On  August  16th,  18th,  and  20th  respectively,  single  cases  of 
itic  cholera  were  discovered,  among  raftsmen  descending  the 
knla  from  Russia,  at  a  point  between  the  towns  of  Thorn  and 
m  in  West  Prufsia.  Almost  immediately  other  cases  were 
3rted  on  board  rafts  and  barges  lower  down  the  Vistula  and 
its  tributaries,  as  well  as  on  the  Bromberg  Canal  which  con- 
Is  the  Vistula  and  its  tributaries  with  the  river  Oder  and  its 
lents.  The  Oder  is  also  connected  with  the  Spree  which  in 
1  has  navigable  communication  with  the  Elbe.  Following  the 
rse  of  these  chief  waterways  cholera  spread  from  the  Vistula 
West  Prussia  to  the  Provinces  of  East  Prussia,  Posen, 
nerania  (including  the  town  of  Stettin),  Silesia,  Brandenburg 
sluding  the  City  of  Berlin,  where  a  single  case  occurred),  and 

Duchy  of  Mecklenberg-Schwerin.  A  single  case  also  was 
covered  at  Strassburg  in  the  Province  of  Alsace-Lorraine,  the 
lent  having  travelled  from  Thorn  in  West  Prussia  while  in  the 
abation  stage  of  the  disease*  Thus  a  hundred  or  more 
ilities  became  infected,  though  many  of  them  only  yielded 
^le  cases*  Altogether  from  the  middle  of  August  to  the 
idle  of  October,  when  the  outbreak  practically  ceased,  280 
es  were  notified.  Of  these  90  proved  fatal,  a  case  mortality  of 
Ly  32*1  per  cent. 

Kany  of  the  persons  attacked  had  drunk  the  specifically  con- 
Qinated  waters  of  the  Vistula  or  its  tributaries,  or  had  been  in 
ation,  in  one  or  another  way,  with  persons  suffering  from  cholera, 
considerable  proportion  of  the  sufferers  were  raftsmen  and  their 
Tes  and  &milies,  or  fisherfolk,  dock  labourers  or  other  persons 
io  lived  and  worked  on  the  banks  of  the  affected  rivers  or 
luds.  Considering  the  wide  area  over  which  the  infection 
cholera  was  thus  spread  it  is  remarkable  that  the  number  of 
ople  attacked  by  cholera  was  comparatively  small.  In  this 
luiectlon  it  is  worth  noting  that  there  was  no  instance  of  a 
blic  water  supply  becoming  specifically  polluted. 

As  soon  as  the  diagnosis  of  cholera  on  the  Vistula  had  been 
tifirmed  by  bacterioscopic  investigation  at  the  laboratory  of 
B  Berlin  Institute  for  Infectious  Diseases,  Professor  Oaffky 
d  Geheimrat  Kirch  ner  were  despatched  to  West  Prussia  to 
S&nise  and  carry  out  a  campaign  against  the  disease.  Some  60 
utary  inspection  stations  were  established  at  the  most  im- 
rtant  points  on  the  Vistula,  Brahe,  Netze,  Warthe^  Oder,  Havel, 
be,  and  Memel ;  and  to  these  stations  some  120  medical  men 
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-were  attached  ae  inspiictors.*  All  persons  sospected  of  cholen, 
and  others  in  contact  with  them,  were  isolated,  and  for  diagnostic 
purposes  material  from  their  alvine  discharges  was  bacterio. 
Bcopically  examined.  Batliitig  in  the  infected  waterways  vtt 
strictly  forbidden.  Printed  leaflets  containing;  advice  to  hooM. 
holders  aa  to  the  necessary  precautions  to  be  taken  were  widely 
distributed.  The  immediate  notiflcation  of  all  cholera  casee  or 
suspected  cases  was  made  obligatory,  and  all  dead  bodies  in  the 
invaded  localities  were  medically  examined  before  burial.  Thwe 
and  other  preventive  measnrea  were  carefully  and  auccessfnllr 
carried  out  with  (he  result  of  arresting  the  development  of  any 
epidemic.  The  outbreak  w  as  more  of  the  nature  of  a  dropping 
fire  than  an  explosion  of  cholera,  and  it  is  greatly  to  the  credit  of 
the  German  Authorities  that  they  were  so  soon  able  to  checlt 
the  spread  of  the  disease. 

Aa  regards  the  source  of  this  cholera,  it  has  already  been 
mentioned  that  persons  first  attacked  were  Russian  raftsmeo 
descending  the  Vistula  to  Dant^ic.  These  men  had  been  liviog 
on  their  rafts  for  some  months,  and  had  come  from  Pinsk  a  lown 
situated  in  tlie  sonth-west  comer  of  the  Rnssiiin  Government  of 
Minsk  on  the  River  Pina.  The  Pina  has  been  artificially  deep- 
ened and  has  been  connected  by  means  of  a  canal  with  the 
Western  Boug,  a  navigable  tributary  of  tiie  Vistula.  The  Sim 
Pina  is  a  tributary  of  the  Pripet  which  flows  into  the  Dnieper, 
which  in  its  tnrn  discharges  its  waters  into  the  Black  Sea.  It  is 
therefore  possible  for  river  craft  to  sail  up  the  Dnieper  from  the 
Black  Sea,  and  after  passing  np  the  Pripet  and  Pina  to  reach  by 
way  oE  canal  the  WesterQ  Bong  and  the  Vistula  and  ultimately 
to  emerge  in  the  Baltic  below  Dantzic.  Having  in  view  iheae 
waterway  communications,  together  with  the  fact  that  cholera 
was  seriously  epidemic  in  Tninscaucasia  from  Baku  to  Baionm 
at  the  end  of  lilOl  and  beginning  of  1905,  strong  belief  has  been 
entertained  that  cholera  was  carried  from  Transcaucasia  across  the 
Black  Sea  to  the  mouth  of  the  Dnieper  and  thence  to  the  Tislula 
as  shown  above,  affecting  meanwhile  towns  and  districta  "en 
route,"  thongh  no  oQicial  intimation  was  given  that  the  dlBeaae 
was  appearing  in  the  south  or  west  of  European  Russia. 

On  the  other  hand  it  has  been  held  that  the  cholera  which  waa 
epidemic  at  the  end  of  1904  and  beginning  of  1905  in  the 
Government  districta  of  the  Lower  Volga,  was  carried  up  that 
river  by  travellers  into  the  interior  of  European  Russia  aud 
passing  westwards  had  reached  the  Governments  bordering  on 
Poland  and  finally  Poland  itself.  In  this  connection  it  may 
not  be  without  significance  that  almost  as  soon  as  cholen 
appeared  on  the  Vistula  in  West  PruEsia,  reports  were  receiwd 
that  the  disease  had  "  broken  out  "  in  several  towns  and  districta 
in  Poland,  including  Lomza  (or  Lomsha)  which  district  boiden 
on  West  Prussia.  These  cholera  occurrences  in  Poland  are  deiH 
with  in  detail  further  on  (see  page  390j. 

2.  A  band  of  83  Russian  emigrants  on  their  way  to  Amariet 
arrived  at  Hambui^  on  August  27th,  190r>.  They  had  corns 
from  the  Russian  Government  of  Lomza  (or  Lomaha)  in  Poland. 

<taaC(  lUt  DffeDtlli.'he  QesQndheitBpIlct*  » 


Theee  emigrants  had  crossed  the  RnaBo-German  frontier  at  rilovo,  app-  ^^o. 
where  they  were  submitted  to  a  medical  iaapection  aod  allowed  Choie™ 
to  proceed  to  Hamburg  by  rail.     On  arrival  there  they  were  con-  th"i%^id* 
veyed  to  the  emigranta  barracks  where  they  were  again  medically  during  luosi 
inspected.     While  inspection  was  proceeding,  one   of   the  male  Braco'Low. 
emigrants  was  taken   ill   in   the   waiting-room  with    somewhat 
indefinite  symptoms  and   was  removed  to  the  General  Hospital 
vhere   he   died   on   August  2Vth,   his   illness  boinij  proved   by 
bacterioscopic  investigation  to  be  Asiatic  cholera.    On  yeptember 
Snd  a  German   dock  labourer,  stated   to  have   been  a  habitual 
dronkard,  who  had  occupied  the  bed  in  the  General  Hospital  next 
'to  that  which  had  been  occupied  by  the  Russian  emigrant  ^ust 
mentioned,  developed  cholera  but  recovered ;  the  diagnosis  was 
in  this  instance  also  bacterioscopically  confirmed.     On  Septem- 
ber 4th   a  third  case   was  reported   in   the   person  of  a  young 
married   woman,  a  resident   in   Hambnrg,   who  it   is  said   had 
freqnentfcd  a  dancing  hall  near  the  emigrant  barracks,  and  at 
■which   the   Russian  emigrants  had  been   known  to  visit.     This 
third   case  proved  fatal   on   September   7th.     The   diagnosis  of 
cholera  was  also  in  this  instaiice   confirmed  by  bacterioscopic 
investigation. 

No  extension  of  this  small  outbreak  took  place,  strict  pre- 
cautionary measures  having  been  adopted  as  soon  as  the  first 
case  was  diagnosed. 

There  can  be  no  doubt  that  cholera  was  in  this  instance  brought 
by  rail  to  Hamburg  by  means  of  Russian  emigrants  from  Lomzs. 
It  is  worthy  of  note  that  up  the  beginning  of  September  there 
had  been  no  official  intimation  of  the  presence  of  cholera  in 
Poland  ;  but  that  in  the  second  week  of  September  it  was  officially 
announced  that  cholera  had  "  broken  out "  in  the  town  aud 
district  of  Lomza,  and  in  other  Government  districts  in  Poland  in 
the  basin  of  the  N'istula,  some  of  them  not  far  from  the  German 
frontier. 

RUSSIA. 

Cholera  was  epidemic  in  certain  parts  of  Rnssia,  more  especially 
in  Transcaucasia  and  the  Governments  on  the  Lower  Volga 
daring  the  latter  part  of  1904.  Scattered  cases  too  had  been 
reported  in  towns  higher  up  the  Volga,  such  as  Nijni-Novgorod, 
Yaroslav  (which  lies  160  miles  north-east  of  Moscow),  and  at 
Iver  (which  is  less  tlian  lUO  miles  north-west  of  Moscow  and 
abont  250  miles  soulh-eaBt  of  St.  Petersburg).  Thus  cholera 
.infection  had  travelled  up  the  Volga  into  the  centre  of  European 
Rnseia.  The  epidemic  of  1904  is  said  to  have  terminated  in 
February,  1905,  but  isolated  cases  of  cholera  and  suspected 
cholera  were  reported  in  March  and  April  at  Kazan,  430  miles 
east'  of  Moscow  ;  at  Khuko,  420  miles  south-west  of  Moscow  ;  at 
Bataisk,  in  the  Don  Territory :  and  at  certain  localities  in  the 
Governments  of  Iver  and  Vladimir.  In  May  at  Tsaritsyn,  in  the 
Government  of  Saratov  ;  at  Kouschka,  in  Turkestan  ;  some  cases 
were  also  heard  of  in  the  Bogorodsk  district  of  the  Government 
of  Moscow,  and  also  at  Kourak  (_which  is  situated  290  miles  south- 
west of  Moscow,  on  a  tributary  of  the  River  Dnieper).  In  most 
S67SS  3  B  3 
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APP.A,No.8L    of  the  aho^e  instances  no  official  confirmation  or  denial  o(ili 

existence  of  cholera  was  issued  by  the  Central  GoyenuDentii 
St.  Petersburg.  In  June  and  July,  19li5,  rumoors  were  rife  tU 
suspected  cholera  bad  broken  out  in  localities  widely  apirtfS 
for  example  on  the  Yladikaykag  Railway,  in  the  OovemmeQi  i 
Terek  (Caucasus) ;  at  Wilna,  in  Western  Russia,  not  tar  from  te 
Prussian  frontier ;  at  Ardatov,  in  the  (Government  of  SijU' 
NoTgorod  ;  at  Riazan,  110  miles  south-east  of  Moscow ;  at  T«i^ 
105  miles  south  of  Moscow ;  at  Dmitrovsk,  in  the  GovemmflDi  flt 
Orel ;  at  Radom  and  Lodz,  in  Poland  ;  at  PetroYsk,  in  the  GonA' 
ment  of  Saratov ;  and  at  Tomsk,  in  Western  Siberia.  But  in  i 
number  of  these  instances  it  was  added  that  the  diagDOOfllal 
not  been  bacterioscopically  confirmed.  It  is  worth  noting  M 
most  of  the  above  named  localities  (except  those  in  the  CxasuB 
and  Asiatic  Russia)  are  situated  in  the  basins  of  the  Volga ui 
the  Dnieper. 

In  the  ^  Messager  Officiel,*'  quoted  in  the  Journal  do  8t 
Petersbourg  for  August  30th,  1906,  it  is  stated  that  no  cunb  i 
cholera  had  occurred  within  the  limits  of  the  Russian  Empiit 
since  April  21  st.  It  was  asserted  that  the  cddneaB  i 
the  spring  and  the  favourable  overflow  of  the  rivers  in  fti 
southern  governments  of  Russia  had  prevented  recrudesenoe  rf 
cholera  in  1905.  Early  in  September  it  was  announced  tW 
several  localities  had  become  infected  by  cholera,  including  At 
town  and  district  of  Lomza,  in  North  Poland,  bordering  on  tke 
German  Province  of  West  Prussia ;  the  town  of  Lodz,  in  tin 
Government  District  of  Piotrikau,  in  Mid  Poland;  the  to^ni' 
Wlozlawsk,  on  the  Vistula,  in  the  Government  of  Plock,notte 
from  the  borders  of  East  Prussia  and  Posen  ;  also  in  the  city  id' 
districts  of  Warsaw,  Radom,  Kielce,  Siedlec,  and  Lublin.  Alfl^ 
in  the  Government  of  Yolhynia,  which  abuts  on  Poland.  Sal- 
pected  cases  were  also  reported  from  Courland  and  Eiefl  and  iB 
the  Province  of  Bessarabia.  It  is  not  possible  here  to  give  Ai 
precise  number  of  cholera  cases  and  deaths  which  occurred  iB 
each  of  the  different  Russian  provinces  invaded  by  cholera  froflt 
September  to  December,  1905.  One  official  report  states  tW 
from  September  8th  to  December  21st,  1905,  349  cases  of  chol0 
were  notified  in  European  Kussia  with  175  deaths.  But  tUf 
report  probably  understates  the  amount. 


s 


AUSTRIA. 

On  August  16th  a  raftsman  returned  by  rail  from  WesteA 
Prussia  to  his  home  in  Padew  Narodowa  in  the  Galician  GoTem* 
ment  district  of  Mielec,  where  he  was  found  on  August  22nd  to 
be  suffering  from  choleia.  On  August  23rd  his  wife,  oneofW^ 
sons  ^ged  7,  and  also  a  neighbour  who  visited  the  raftsman,  vrer« 
attacked  by  cholera  of  which  all  three  died,  viz.,  on  August  21th, 
29th,  and  30th  respectively.  Post  mortem  examination  of  the 
body  of  the  raftsman's  wife  and  bacterioscopic  investigation  ol 
material  from  her  body  left  little  doubt  that  death  had  resulted 
from  true  Asiatic  cholera.  On  September  Ist  another  son  of  the 
raftsman  was  attacked  by  the  disease,  and  on  September  Srd  i 
Gendarme.    Both  of  these  last  two  patients  recovered.    Thus,  of 
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Cholera 

September  1st  a  Rassian  Pole,  a  raftsman,  who  had  travelled  the  worid 
11  on  the  previous  day  from  Thorn,  in  West  Prussia,  to  the  by  Drfa^' 

of  Grodzisko,  in  the  Galician  Government  district  of  Bruce'Low. 
at,  \v  as  attacked  with  symptoms  suspicions  of  cholera.  It  is 
1,  however,  that  in  this  case  bacterioscopic  confirmation  of  the 
losis  was  not  obtained.  On  September  1  Ith  a  suspected  cholera 
which  terminated  fatally,  was  reported,  to  the  Austrian  autho- 
1,  from  the  village  of  Chojnik  in  the  Galician  Government 
ict  of  Tamow.  Post  mortem  examination  and  bacteriological 
itigation  Mled,  it  is  said,  to  find  proof  that  death  had 
ted  from  Asiatic  cholera.  No  further  cases  of  cholera  or 
)€ted  cholera  were  reported  in  Austria  during  1905. 


FRANCE. 

kriy  in  July,  1905,  a  statement  was  published  in  the  Paris 
Matin  **  newspaper  that  Asiatic  cholera  had  appeared  in 
ice,  a  fatal  case,  it  was  said,  having  been  certified  at  Mar- 
)8.  But  the  Prefect  and  Special  Sanitary  Commission  of 
jellies  at  once  contradicted  the  report,  staring  that  the  death 
aestion  was  not  due  to  Asiatic  cholera  but  to  other  causes. 
Lce,  therefore,  so  far  as  is  known,  remained  free  from  any 
ifestation  of  cholera  during  1905. 


SCOTLAND. 

lasgow. — Early  in  October,  1905,  some  alarm  arose  on  report 
two  cases  of  cholera  had  been  discovered  on  board  a  vessel 
llasgow  harbour.  The  steamer  in  question  left  a  Greek 
early  in  August  and  had  touched  at  Algiers  on  the  home- 
i  voyage.  It  was  not  till  the  vessel  had  arrived  in  the 
le  that  one  of  the  engineers  was  seized  with  illness  attended 
I  severe  diarrhoea ;  he  was  removed  to  hospital  where  he  died, 
oyon  board  the  vessel  was  also  attacked  by  similar  illness 
was  likewise  conveyed  to  hospital  where  he  recovered.  It 
however,  announced  that  after  due  investigation  these  cases 
3  not  found  to  be  of  Hie  nature  of  Asiatic  cholera ;  they 
)  classified  as  ^^  British  Cholera." 


APPEiNDIX    B. 


Aft.  B,  No.  1. 
by  Dt.  Klein. 


Rbpobt  on  a  New  Plague  Prophylaotic: 
by  Dr.  Kleih,  F.R.S. 

HafEkine's  plague  prophylactic,  of  which  I  gave  u  full  aocotmt 
in  the  Report  of  the  Board's  Medical  Officer  for  l901-02»,  lias, 
according  to  the  beat  authorities  who  have  studied  its  application 
in  prevention  of  plague,  proved  of  undoubted  efficacy  both  as 
regards  the  rat  aa  also  as  regards  the  human  subject.  Nevertheless, 
this  plague  preventive  is  not  in  all  ways  completely  satisfactory. 

In  the  first  place  Haffkine's  prophylactic,  which  consiata,  bh  i! 
well  known,  of  a  aterilised  broth  culture  of  B.  pestia,  is  subject  to 
variation  in  the  amount  of  bacillary  growth  it  may  contaiu.  Now 
this  growth,  iu  the  form  of  granular  and  floccular  masaea  of 
bacillary  bodies,  which  is  the  principal  active  agent  in  the 
prophylactic  action,  is  apt  to  differ  in  amount  to  a  conaiderable 
degree  in  culture  flasks  prepared  on  different  occasions-  Indeed, 
I  have  shown  (I.e.,  p.  359)  that  dealing  with  a  series  of  flasks  each 
containing  exactly  similar  broth  medium,  inoculated  at  the  same 
time  from  the  same  stock  culture  of  B.  peatis,  incubated  for  the 
aame  length  of  time,  and  kept  under  exactly  the  same  conditions, 
the  amount  of  bacillary  growth  which  results  may  vary  very 
greatly.  Haffkinc,  however,  estimates  the  dosage  by  the  amount 
of  ihe  bacillary  masses  in  a  given  flask ;  for  he  finds  that,  as 
tested  on  the  human  subject,  the  greater  the  turbidity  (after 
shaking  the  culture  flask),  i.e.,  the  greater  the  amount  of  tha 
bacillary  masses — the  smaller  the  dose  requisite  for  inducing  by 
subcutaneous  injection  into  the  human  subject  the  desired  reaction, 
viz.,  a  rise  of  temperature  of  at  least  2-3  degrees  Fahrenheit.  It 
follows,  therefore,  that  estimation  of  dosage  is  required  in  regard  of 
the  contents  of  each  separate  flask  ;  a  process  which  is  hardly 
possible  when,  under  pressure  of  an  epidemic  (in  India  tor 
instance)  an  enormous  amount  of  the  prophylactic  has  to  be  mann- 
factnred  and  issued  in  a  short  space  of  time.  And  there  is  the 
further  difficulty  that  though  the  bacillary  masses  be  equal  in 
amount  in  a  number  of  flasks,  there  is,  judgiug  from  analogy, 
ground  for  doubting  whether  the  contents  of  each  such  flask  can 
be  relied  on  to  prove  equally  active.  DifiEerencea  of  activity  are 
extremely  likely  to  occur  when  B.  pestis  is  cultivated  under 
artificial  conditiona. 

In  the  second  place,  ensuring  a  due  "keeping"  quality  of  the 
prophylactic  fluid  is  a  matter  of  some  difficulty.  This  difficnltj 
can  of  course  be  overcome,  as  I  have  overcome  it  (I.e..  p.  359)  by 
storing  the  fluid  in  aealed  tubes  (each  containing  32-iH;  cc.)  after 
sterilising  them  for  one  hour  at  70"  C.     1  have  tested  Haffkine 
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prophylactic  thiiB  prepared  and  [iftenvarcls  stored  in  a  cool  place  ^'^' 
in  closed  boxee,  and  have  found  its  efiicacy,  as  tested  on  the  rat,  Report  on  a 
complete  even  after  four  years.  But  where  hnge  amounts  of  the  p™hyiMii< 
prophylactic  fluid  have  to  be  available  at  short  notice,  the  above  byfir,  Kioin 
process  of  placing  it  in  ttibes,  sealing  these,  and  Bt«rilising  them 
would  bo  not  only  most  laborious  and  expensive,  bnt  it  wonid 
entail  great  physical  difficulties.  Under  these  circumstances 
Haffkine  and  others  who  have  had  to  prepare  and  dispatch  large 
amonnte  of  the  prophylactic  fluid,  have  stored  it  in  bottles 
holding  80  or  100  or  more  cc.  after  adding  as  preservative  carbolic 
acid  to  the  amount  of  0'5  p.C.  Experience  has  shown,  however, 
that  althoagh  this  addition  of  carbolic  acid  serves  in  the  main  to 
keep  the  fluid  aseptic,  it  has  not  alwajs  sufficed  to  this  end  ;  for 
in  some  instances  growth  of  mould  has  occurred,  and  spores,  as 
might  be  expected,  have  not  been  devitalised.  Further,  in  testing 
snch  carbolised  prophylactic  on  rats — the  beat  aniraal  to  ascertain 
dosage  and  efficacy— extreme  care  is  required  to  preserve  the 
animals  from  carbolic  poisoning.  As  I  have  shown  elsewhere,  the 
proper  dose  of  the  prophylactic  for  an  adult  rat  is  10  cc,  while 
half-grown  rats  each  require  certainly  7'5  cc,  if  not  more.  Now 
this  amount— or  even  as  little  as  See. — of  the  carbolised  prophy- 
lactic causes  in  the  rat  a  few  minutes  after  injection  definite 
symptoms  of  carbolic  poisoning,  severe  spasms  and  fall  of 
temperature.  Unlese  indeed  the  animals  are  at  once  wrapped  up 
in  cotton  wool  and  kept  in  a  warm  place,  a  lar^e  percentage 
eaccumbs  within  an  hour  or  less. 

In  the  third  place,  it  is  very  doubtful  whether  the  eEBcacy  of 
the  carbolised  fluid  would  remain  unimpaired  for  indefinite  time ; 
it  is  hardly  credible  in  my  view  that  the  active  principle,  which, 
of  course,  must  be  of  the  nature  of  more  or  less  unstable  organic 
substance,  would  remain  unaltered  when  left  in  an  organic  fluid 
like  broth  and  in  contact  with  carbolic  acid. 

A  fourth  drawback  to  the  prophylactic  is  its  bulk  ;  not  only  aa 
regards  labour  in  preparation  if  great  amount  is  required,  but  also 
in  regard  to  the  relatively  large  amount  required  for  a  dose,  i.e., 
10  cc  for  a  rat,  aud  sometimes  as  much  as  6  cc.  for  a  human 
being. 

As  regards  length  of  time  required  for  preparation  of  the 
prophylactic,  to  this  I  shall  refer  later  on. 

The  method  of  preparing  the  particular  plague  prophylactic 
which  is  advocated  by  Calmette  and  adopted  by  the  Pasteur 
Institnt  in  Paris,  is  based  on  the  assumption  that  the  bodies  of  the 
bacilli  (dead)  are  the  essential  element  in  affording  protection. 
This  method  is  therefore  analogous  to  the  prophylactic  first  used 
by  Haffkine  for  cholera  prevention.  While  there  cannot  he  any 
doubt  that  injection  of  a  sufficient  amount  of  (dead)  bacillary 
bodies  acts  as  a  protective — as  indeed  has  been  shown  with  regard  to 
various  pathogenic  microbes  (cholera,  diphtheria,  typhoid),  and  as 
I  have  demonstrated  to  be  the  case  in  reference  to  B,  pestis" — 
there  is  evidencet  that  in  the  case  of  Haffkine's  prophylactic  a  small 
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amonnt  of  efficacv  \s  silso  to  h?  ascribed  to  ita  fluid  portion.  Also 
in  the  Report  of*  the  Medical  Officer  for  1896-97,  p.  2S)7, 1  have 
Bhowa  that  by  means  of  repeated  injections  of  the  bacillary  growth 
alone  scraped  from  the  agar  surface  diHtributwd  in  salt  solntion 
and  storiliaed  by  heat  (70°  C),  some  protection  can  be  conferred 
both  on  the  guinea-pig  and  the  rabbit. 

In  order  to  obtain  large  amounts  of  such  prophylactic  emnl- 
sions,  Calmette  used  large  agar  sarfaces  (in  flat,  lar^e  wide- 
mouthed  bottles)  for  inoculation  thronghont  their  extent  witli 
U.  pestis.  After  incubation,  and  when  a  large  amount  of  the 
growth  had  been  established,  he  distributed  the  growth  occurring 
on  each  such  cultuni  medium  in  a  limited  auionnt  of  sterile 
water,  and  after  drying  it  and  red iatri bating  it  in  definite  amonnt 
of  water,  stored  it  in  small  test  tubes,  which  he  then  sealed  and 
finally  eterilieed.  In  this  way  a  very  turbid  emnlBion  is  obtained 
which  can  be  readily  preserved.  I  have  tested  on  rata  thia  pro- 
phylactic of  Calmette's  and  can  testify  as  to  its  efficacy.  I  foand 
that  1-2  cc.  is  sufficient  to  protect  a  full-grown  rat  against  aubae- 
qnent  inoculation  with  virulent  B,  pestia ;  1  cc.  is  not  alwaje 
Bufflcient,  but  1^  to  2  cc.  always  produced  complete  protection. 
The  dose  for  the  human  subject  indicated  on  the  phials  is  1  cc. 

The  disadvantages  attaching  to  this  prophylactic  of  Calmette's 
are  these  :  First  there  is  the  difficnity  of  obtaining  large  amounts 
of  growth.  B.  pestis  on  agar  surface  forms  only  a  thin  layer  ot 
growth  :  even  after  many  days  at  37°  0.  the  growth  remains  thin 
and  relatively  filmy.  To  secure,  therefore,  large  amounts  of 
bacillary  masses  requires  a  very  considerable  extent  of  ag»r 
surface,  and  if  it  is  a  question  of  producing  under  stress  of 
urgency  a  large  number  of  doses,  the  trouble  and  cost  would  be 
very  considerable.  In  the  second  place  the  difficnity  of  enaiiring 
uniformity  of  character  and  of  action  is  not  less  with  Calmettfi'a 
than  with  Haflfkiue's  prophylactic.  For  not  only  is  there  diffi- 
culty in  obtaining  a  like  amount  of  growth  on  all  the  agar 
surfaces  of  the  different  culture  bottles  of  the  same  brew,  but  the 
virulence  in  action  of  the  prophylactic  obtained  from  different 
brews  is  not  by  any  means  certain  to  prove  of  uniform  character. 
If,  therefore,  the  prophylactic  is  to  be  scientifically  standardised, 
it  is  necessary  either  to  separately  test  each  brew,  or  to  mil, 
before  testing,  all  the  growths  of  all  the  brews  in  a  single  vessel 
with  the  necessary  amount  of  water. 

Here  again,  therefore,  the  physical  difliculties  to  be  encountered 
are  groat ;  and  the  amonnt  of  growth  prodncible,  even  when 
asing  several  dozen  culture  bottles  at  one  time,  is  after  all  not 
large,  since  a  relatively  considerable  amount  of  bacillary  bodies  ia 
required  to  constitute  an  efficient  dose. 

The  two  prophylactics  above  described  are  practically  those  alone 
which,  according  to  concurrent  testimony,  can  be  or  have  been 
used  with  good  results.  Others  like  Lustig's  (alkaline  extract  of 
culture  and  precipitation)  and  Yeraiu's  anti-toxic  serum  do  not 
answer  the  purpose  of  prophylaxis,  whatever  may  be  their  virtaea 
therape  ut  ical  I  y ,  • 
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In  view  of  the  difficultios  above  described  as  to  matters  of  ^^p-  ^- Wi 
uoiforinity,  Btandanlization,  preservation, 4c.,  of  artificial  cultures  Bei^rtona 
of  B.  peatis  intended  for  use  in  prophylaxis,  it  appeared  to  p™hyS"c 
mo  to  be  of  interest  to  consider  whether  it  might  be  possible  to  by  Dr.  Klein. 
obtain  readily  large  amoont*  of  prophylactit;  material  of  nniform 
ijalne,  easily  stmdardized  and  easy  of  preservation.  As  to  this 
I  called  to  inind  that  in  an  animal  dead  of  acute  plagne  the 
number  of  B,  pestis  in  some  of  the  organs  (c-ff.,  the  bnbo,  the 
spleen),  is  enormous,  and  thai  in  tho  subacute  form  of  plague, 
such  as  is  exhibited  by  the  guinea-pig  when  cutaueously  inocu- 
lated, this  micro-organism  is  equally  abundant  in  the  necrotic 
nodnles  and  necrotic  patches  of  the  bubo,  the  spleen,  the  liver, 
and  the  lungs.  It  occurred  to  me,  therefore,  that  these  masses  of 
baoilli  when  sterilised  ought  to  possess  equal  prophylactic  efficacy 
with  the  bacillary  agglomerations  obtainable  by  culture  in  broth 
or  on  agar.  And  when  it  is  borne  in  mind  that  in  the  necrotic 
nodules  (at  any  rate  in  their  central  parts)  of  the  bubo  and  of  the 
Spleen,  as  also  in  the  necrotic  patches  sometimes  involving  a 
whole  lobe  of  the  lung,  B.  pestis  is  commonly  present  in  compact 
and  continuous  masses,  there  arises  suggestion  that  a  sufliciently 
lai^e  particle  of  such  compact  massea  should  be  as  efficient  for 
prophylactic  purpose  as  the  loose  bacillary  tjakes  and  granules  of 
an  emulsion  obtained  from  a  culture.  Further,  there  is  the 
consideration  that  by  using  the  bacillaj-y  masses  from  the  animal 
direct,  a  material  is  possibly  secured  not  only  of  great  uniformity 
as  regards  activity,  but  also,  being  nearer  to  its  original  source,  of 
even  greater  activity  than  material  from  an  artificial  medium, 
since  the  latter  may,  and  as  a  matter  of  fact  often  does  (particu- 
larly on  continued  transference  as  a  result  of  Bubcnlture),  undergo 
diminution  of  activity. 

Another  consideration  which  weighed  more  strongly  with  me 
than  the  foregoing  was  that  in  all  infectious  diseases  the  specific 
microbe  produces  (secretes  or  brings  into  existence)  a  specific 
toxin,  which  circulates  in  the  blood  or  pervades  some  organ  or 
organs,  and  which  is  the  mediate  cause  of  the  clinical  symptoms 
and  of  the  fatal  issues.  So  it  must  be  also  with  plague.  It  is  not 
to  be  supposed  that  amongst  the  bacterial  diseases  plague  should 
form  an  exception,  notwithstanding  that  hitherto  such  toxin  has 
not  been  demonstrated  as  present  in  artificial  cultures  of  the 
plague  bacillus.  That  in  plague  a  specific  toxin  is  present — 
as  endotoxin  (within  or  on  the  bacillary  bodies)  or  as  ectotoxin 
(secreted  or  produced  and  discharged  outside  the  bacillary  bodies, 
e^.,  tetanus,  diphtheria,  cholera) — may  be  safely  assumed.  There 
was  presumption  it  seemed  to  me  that  anch  toxin  becomes  as 
matter  of  fact  stored  in  the  organs  of  an  animal  dying  of  plague  ; 
and  that,  judging  by  what  is  already  known  o£  other  specific  toxins, 
it  might  be  possible  by  injecting  into  other  animals  snb-fatal 
doses  of  this  tissue  toxin  to  confer  on  them  some  immunity 
against  subsequent  inoculation  with  living  B.  peetia. 

In  this  connexion  the  anatomical  character  of  the  necrotic 
nodules  and  patches  which  are  present  in  the  bnbo,  in  the  spleen, 
liver,  and  lung  of  guinea-pigs  affected  with  the  subacute  form  of 
plague  is  of  especial  interest. 
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Y.B^NaL       On  examining  microscopic  sections  of  these  necrotic  mM  I'' 
port  on  a       a    Striking    feature    presented    by    them     is,    that   about  tki  |^ 
;|LS]^^[^.    centre  of   each   of  these   masses  plague  bacilli  are  confltuily 
Dr. Klein.*    present    in     dense    and    large    aggregations;    the  cortical  and 

medullary  sinuses  of  the  lymph  glands  of  the  bubo  are  pidnd  1^' 

with  them;   in  the  spleen  the  spleen  pulp  shows  the  vein  fooil  |^. 

and  the  reticulated  blood  spaces  tilled  with  these  bacilli ;  in  tte 

liyer  and  the  lung  similar  masses  are  present — ^in  the  latter  pv* 

ticularly  the  infundibula  and  alveoli  in  the  centre  of  the  necrotic 

masses  are  practically  one  mass.    But  what  is  likewise  notked 

is  that  the  necrotic  tissue  (unstainable  debris  and  coagidatioi 

necrosis)  is  not  confined  to  the  areas  occupied  by  these  badllsy 

masses;  it  extends  around  and  beyond  them  for  some  distme^ 

in  lingering  cases  to  a  greater  degree  than  in  cases  of  flhorter 

duration.     Now,  while  there  can  be  no  doubt  that  the  bacilhrj 

masses  per   se    exert   this   necrotic    influence    directly  on  tlM 

tissues  around  them,  it  is  equally  clear  that  a  necrotic  inflaeiM 

has  sway  beyond  them ;  that  is  that  a  certain  chemical  actiTitj, 

residing  in  their  secretions    say,  becomes  separated   from  the 

bacilli    themselves,    and    spreading    away    from    them  ads  (■ 

the  surrounding  tissue.    Such  spreading  necrotic  action  is  nd 

known    in    connexion   with    the    B.    diphtherias,    with  the  & 

pseudo-tuberculosis,  with  the  B.  tuberculosis,  and   with  dHhtt 

microbes.    Necrotic  masses  such  as  I  refer  to  represent  thenisM 

material   which    not    only  by  itself    is  very  rich  of   badllarj 

masses,  but  which  contains  their  necrotising  toxic  secretions,    ta 

comparison  of  the  spleen  of  a  guinea-pig  dead  of  subacute  plagM 

with  the  spleen  of  another  dc^iui  of  acute  plague,  the  difference  in 

amount  of  bacilli  present^  as  shown  by  sections  through  theie 

organs,  is  considerable.    And  this  is  still  more  strikingly  ahovB 

by  the  lung  and  liver.     These  two  organs  in  guinea-pigs  deid 

of  the  acute  disease  within  72  hours,  show,  it  is  true,  abundanoe 

of  bacilli  pestis.    But  these  are  chiefly  found  in  the  blood  vessels; 

here   and   there  singly  or  in  small  groups,  in   other  instanoei 

forming  streaks  and  groups  amongst  the  blood  corpuscles.    In  the 

necrotic  masses  of  subacute  plague  on  the  other  hand,  the  hadlK 

form  huge  and  dense  aggregations  in  addition  to  those  in  tbeUood 

vessels.    Hence  the  necrotic  organs  of  subacute-plague  guinea-pigi 

would  seem  to  offer,  beyond  all  other,  suitable  materials  when  it 

is  a  question  of  requiring  large  amounts  of  bacilli  and  of  their 

toxic  secretions  or  products  as  well. 

A  further  consideration  which  deserves  to  be  entertained  is  thii 
It  is  sufficiently  established  that  the  introduction  into,  or  the 
presence  within,  the  living  animal  body  of  specific  toxin  acta  it 
once  as  a  stimulus  to  the  tissue  cells  in  production  by  them  of  anti- 
bodies, which  I  prefer  to  call  by  their  earlier  name  of  antitozlDS- 
This  view  is  accepted  by  all  observers,  to  whatever  school  they 
belong,  in  explanation  of  the  manner  in  which  the  immune  bodies 
and  antitoxins  are  formed.     It  is  therefore  permissible  to  assomo 
the  like  for  plague,  namely,  that  in  a  body  the  subject  of  plagv^ 
B.  pestis,  as  it  increases  in  numbers,  produces  gradually  increaainf 
amounts  of  toxin,  and  thiit  this  as  it  is  produced  sets  up— is  ii^ 
effect  the  stimulus  for— formation  of  antitoxins.     Similarly  it  «• 
permissible  to  assume  that  the  longer  the  disease  lasts  and  th^ 
greater  the  amount  of  toxin  brought  about,  the  greater  and -ik* 


more  laating  the  stimulus  rusnlting  in  the  abundnnt  formatiou  of    *p  

the  antitoxlu.  As  regards,  therefore,  the  organs  of  a  guinea-pig  BoportDaft 
which  has  died  of  sabacutg  plague,  organs  yielding  large  amounts  J^™^^,",, 
of  bacilli  and  showing  correlated  necrotic  changes  involving  large  b;Dr.  kmh, 
production  of  toxin,  it  is  reasonable  to  expect  that  such  organs  will 
also  contain  a  corresponding  amount  of  antitoxin ;  and  that  this 
nil!  certainly  be  greater  in  quantity  in  subacute  plague  than  when 
the  disease  is  acute  and  only  of  short  duration. 

Thus  considered,  a  mixture  in  the  case  of  plague  of  bacillary 
masses,  of  toxin,  and  of  antitoxin  should  be  capable,  if  administered 
in  BufBcient  doses,  of  aciing  as  a  prophylactic  aud  of  conferring 
immunity,  and  should  for  thia  purpose  be  preferable  to  bacillary 
bodies  alone,  ^vhich  constitute  the  essence  of  the  Haffkine  and  the 
Paetenr  Institute  plague  prophylactics.  In  this  connection  Temi'a 
plague  prophylactic  deeerveB  notice. 

Temi  obtained  a  "vaccine"  by  injecting  intraperitoneally 
guinea-pigs  and  monkeys  with  plague  culture.  Animals  thus 
dealt  with  die,  as  is  well  known,  quickly,  i.e.,  within  24  hours, 
and  their  peritoneal  cavity  contains  viscid  exudation  which  is 
crowded  with  B.  pestia.  This  peritoneal  exudation  Terni  rubs  up 
with  0'75  per  cent,  solution  of  sodium  chloride  and  I  per  cent, 
sotlium  carbonate,  and  after  sterilizing  the  mixture  adds  0'5  per 
cent,  carbolic  acid  to  preserve  it.  According  to  Terni  such 
mixture  is  capable  of  effecting  protection ;  is,  in  effect,  a 
prophylactic. 

But  clearly  Temi's  method  is  in  no  way  comparable  to  that  which 
I  am  by  way  of  advocating,  He  no  doubt  obtains  a  limited 
amount  of  fluid  (peritoneal  exudation)  which  contains  numbers 
of  bacilli ;  but  their  number  is  altogether  insignificant  compared 
with  that  contained  In  the  enormous  and  dense  bacillary  masses 
present  in  the  necrotic  lymph  glands,  or  in  the  necrotic  nodales 
and  patches  in  the  lung  of  a  guiuea-pig  dead  of  subacute  plagne. 
As  to  other  substances,  toxin  and  antilosin,  which  Terni  assumes 
to  be  present  in  his  peritoneal  exudation,  they  can  be  bnt  com- 
paratively insignificant  in  amount ;  the  disease  does  not  last  long 
enongh  for  their  production  in  any  quantity.  The  animals  have 
died  of  acute-  peritonitis  just  as  animals  die  when  other  non- 
pathogenic microbes  are  employed  in  like  way — e.g..  Bacillus 
prodigiosus,  or  6,  coli ;  that  is  to  say,  when  the  implanted  bacilli 
have  sufficiently  multiplied  they  kill  by  means  of  their  intracel- 
lular pyogenic  poison.  Apart,  therefore,  from  Term's  assumption 
that  the  peritoneal  exudation  contains  appreciable  amounts  of 
specific  plague  toxin  and  of  speciiic  antitoxin,  the  quantity  of 
available  bacilli  is  far  too  small  therein  for  service  prophy tactically  ; 
while  ou  the  other  hand  the  mode  of  preparing  and  preserving  the 
fluid  for  prophylactic  use  is  too  costly,  not  to  mention  that  the 
various  chemical  substances  added  to  it  cannot  l>e  relied  on  to 
preserve  it  in  an  unaltered  state. 

The  extent  to  which  the  propoBitions  adduced  by  me  are  valid 
should  be  capable  of  test  by  actual  experiment.    They  are  : 

(1)  That  the  organs  of  a  guinea-pig  dead  of  subacute  plagne  ara 
in  a  higher  degree  capable  of  yielding  prophylactic  material  than 
the  organs  of  a  guinea-pig  dead  of  plague  in  the  acute  form  ;  and 
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App.  B^No.L       (2)  that  the  organs  of  a  guinea-pig  or  of  other  rodent  detd  <rf 

Report  on  A  p^gae,  particularly  of  sabacute  plagae,  contain  definite  amonntB 

^Z^^SSuii  ^^  specific  toxin  ;  of  material  that  is  capable  of  causing  by  itself 

try  Dr.  Kieiii.*  an  acutely  fatal  issue  when  injected  in  sufficient  amounts. 

vSn^Se^       It  is   experiments  in  test  of  these  propositions   thai  I  now 

proceed  to  describe. 

Experiment  1. — A  guinea-pig  had  been  (February  ISth)  inocu- 
lated cutaueously  with  a  trac^  of  a  48  hours*  old  agar  subcultare 
of  the  laboratory  stock  rat  plague  culture.  This  griii^c^pi?  ^^ 
dead  on  the  morning  of  the  fifth  day  (February  22nd).  On  post- 
mortem examination  it  showed  the  following  appearances : 

Big  bubo,  with  haemorrhage  and  some  necrotic  focL  o^wded 
with  B.  pestis ;  the  intestines  covered  almost  throughout  their 
extent  with  punctiform  haemorrhages ;  lymphatics  of  the  alba- 
guinea  of  both  testes  injected  with  blood  ;  the  lymphatics  of  the 
spermatic  cord  in  like  state,  as  also  the  pelvic  lymph  gland  into 
which  these  lymphatics  discharge ;  spleen  and  liver  marbled  wiA 
whitish  punctiform  (necrotic)  nodules ;  suprarenals  haemoRhagic. 

The  spleen  and  bubo,  having  been  cut  into  fine  pieces,  portiooi 
of  the  mince  thus  made  were  placed  on  unpainted  wood,  on  den 
cloth,  and  on  linen  ;  all  of  wMch  were  then  put  in  a  glass  dish, 
covered  with  a  bell  jar,  and  left  to  dry  in  the  laboratory  at  the 
ordinary  temperature.  Seven  days  later  (March  1st),  when  tho 
materials  appeared  perfectly  dry,  portions  were  scraped  off  each 
(the  wood,  the  cloth,  and  the  linen),  and  infusion  made  in  each 
instance  with  sterile  salt  solution.  These  infusions,  a  couple  of 
minims  in  each  instance,  were  separately  injected  subcutaneoody 
in  dorsum  on  mice  :  thus — (a)  two  mice,  Nos.  10  and  11,  from  tlM 
,  cloth  ;  (6)  two  mice,  Nos.  12  and  13,  from  the  linen ;  (c)  two 
mice,  Nos.  14  and  15,  from  the  wood.  Next  day  (March  ^d)  all 
nx  mice  were  found  ill ;  they  were  quiet,  were  hump-backed, 
were  rough  of  coat,  and  off  their  feed. 

On  March  4th,  Le^  three  days  after  injection,  mice  Nos.  12  and 
13  (inoculated  from  the  linen)  were  found  dead.  Post-mortem 
appearances  and  bacteriological  examination  proved  them  to  hsTe 
died  of  plague ;  their  spleens  were  crowded  with  B.  pestis ;  their 
lungs  contained  haemorrhages ;  so  also  their  kidneys. 

Mouse  No.  14  (wood  extract)  and  mouse  No.  10  (cloth  extract) 
appeared  very  ill ;  they  were  IdUed.  Post-mortem  examinatioD 
showed  in  each  instance  subcutaneous  exudation  crowded  with 
B.  pestis.    But  there  was  nothing  abnormal  in  the  viscera. 

On  March  7th  the  remaining  two  mice.  No.  11  (doth  extract) 
and  No.  15  (wood  extract)  seemed  moribund ;  they  were  killed: 
Post-mortem  examination  showed  in  both  subacute  (mottled) 
plague  spleen  and  liver ;  lungs  haemorrhagic ;  in  all  their  orgatf 
crowds  of  B.  pestis. 

This  experiment  proves  that  small  pieces  of  plague  organs  dried 
at  ordinary  temperature  of  the  laboratory  on  wood,  <m  cloth«  and 
on  linen  still  contain  after  seven  days  living  B.  pertis  capaUe  o& 
injection  of  setting  up  plague  in  mice. 

Experiment  2. — ^The  same  plague  organs  dried  sinoe  Fefaroar; 
22nd  on  cloth,  linen,  and  wood  were  used  pn  March  8th  (t^^^jiflir 
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Arying  for  14  days)  for  injection  of  mice.    An  infusion  was  made  app.  B^Kb.l 
88  before  in  each  instance  in  sterile  salt  solution,  and  a  few  drops  of  Report  on  a 
the  infusion  were  injected  subcutaneously  in  dorsum  into — (a)  pl^hteSc 
mice  Nos.  16  and  17  (cloth);  Nos.  18  and  19  (linen);  Nos.  20  byfir.Kieiiu' 
and  21  (wood).     Next  morning,  March  9th,  mice  Nos.  16  and  18 
were  found  dead  ;  mouse  No.  17  appeared  very  ill ;  mouse  No.  19 
was  slightly  ill ;  and  mice  Nos.  20  and  21  appeared  unaffected. 

Post-mortem  of  mouse  No.  16  (cloth)  showed  haemorrhage  and 
exudation  in  the  subcutaneous  tissue  about*  the  seat  of  injection ; 
small  intestine  showed  hsBmorrhages ;  spleen  large,  dark,  and 
firm ;  both  lungs  showed  haemorrhages.  Film  specimens  of  the 
Bubcntaneous  exudation,  of  the  spleen,  and  of  the  lung  failed  to 
show  any  B.  pestis,  and  cultures  made  .of  all  these  tissues  remained 
quite  sterile.  Drying  therefore  for  14  days  on  cloth  had  killed  all 
B.  pestis.  The  death  of  the  animal  (occurring  as  it  did  within 
24  hours)  could  not  however  have  been  caused  by  B.  pestis. 
Nevertheless  its  symptoms  and  its  speedy  death  were  the  same 
as  in  a  mouse  infected  with  virulent  plague,  and  must  therefore 
have  been  due  to  a  specific  (plague)  toxin  extracted  from  the 
cloth. 

The  second  (cloth)  mouse  No.  17  was  found  dead  in  the  morning 
of  March  10th — «.«.,  within  48  hours.  The  appearances  on  post- 
mortem examination  were  in  this  case  exactly  the  same  as  in 
monse  No.  16,  affording  confirmation  of  the  view  that  the  B.  pestis 
were  dead  as  the  result  of  drying  the  plague  organs  for  14  days  on 
eloth  ;  a  few  drops  of  the  infusion  of  the  dry  materials  having 
killed  this  mouse  with  symptoms  of  plague  but  without  any 
evidence  of  B.  pestis  in  the  tissues  either  in  films  or  by  culture. 

Mouse  No.  18  (linen),  found  dead  on  March  9th,  showed  post- 
mortem appearances  exactly  like  those  of  Nos.  16  and  17  ;  and 
microscopic  examination  failed  to  show  any  B.  pestis  in  the  sub- 
cutaneous exudation,  in  the  spleen,  or  in  the  lung.  Cultures 
however  made  of  these  three  materials,  though  negative  as  regards 
spleen  and  lung,  gave  positive  result  with  the  exudation.  An 
agar  surface  inoculated  with  a  drop  of  the  subcutaneous  exudation 
yielded  two  dozen  plague-like  colonies,  and  a  guinea-pig  injected 
intraperitoneally  with  a  colony  from  this  agar  culture  died  after 
28  hours  with  viscid  copious  peritoneal  exudation  crowded  with 
typical  B.  pestis. 

Upon  linen,  therefore,  after  14  days'  drying  there  were  still  left 
living  B.  pestis,  although  it  is  likely  that  their  number  was  small 
and  that  the  speedy  death  of  mouse  18  (within  24  hours)  was  due 
less  to  these  bacilli  than  to  the  toxin  injected.  This  view  is  con- 
firmed by  the  fact  that  the  companion  mouse.  No.  19,  had  seemingly 
recovered  on  March  10th  (two  days  after  injection),  and  was  again 
lively  and  feeding  well.  It  remained  well  for  some  weeks,  and 
a  patch  of  ulceration  of  the  skin  of  the  dorsum,  which  had 
appeared  a  few  days  after  injection,  ultimately  cicatriced. 

Mice  Nob.  20  and  21  (wood)  remained  unaffected  clinically, 
khoi^h  each  showed  on  March  13th  a  big  ulcer  on  the  skin  of  the 
dorsiim  which  ultimately  healed  up  completely. 


400 


An.  B..  No.  L 

new  Plogae 
FropbTlactIo ; 
1i;  Dr.  KlelD. 


From  this  experiment  it  appears  that  while  aa  regards  t  _ 
infected  clotli  and  wood  materials  dried  at  ordinary  temperatnra"" 
B.  pestis  had  died  in  a  fortnight,  this  was  not  the  case  with  the 
material  dried  on  the  tinea.  On  this  some  B.  pestis  had  aarviveJ, 
although  the  number  of  surviving  bacilli  must  have  been  small. 
Furthermore,  it  appears  that  there  was  present  in  the  salt  solatioo 
extracts  of  the  "  cloth  "  material  a  powerful  speciHc  toxin  competenl 
to  kill  mice  in  24  hours  or  less  ;  and  that  a  nimilar  specific  toiin 
was  present,  though  in  less  amount,  in  the  extract  of  the  "litieD" 
material,  is  shown  by  the  fact  that  one  of  the  two  mice  inoculated 
therewith,  althouffh  ill  on  second  day,  survived  the  ulcer  of  the 
skin.  The  same  inference  applies  but  in  a  higher  degree  to  the 
extract  of  the  *'  wood  "  material ;  that  is  to  say,  there  was  present 
in  it  the  specific  toxin  but  in  8till  less  amount.  In  explamition 
of  less  toxin  present  in  this  "  wood  "  infusion  is  the  consideration 
that  no  doubt  a  good  deal  of  the  moisture  of  the  minced  plague 
organs  had  been  at  once  absorbed  by  the  porous  wood  (unpaiuted 
pine  wood),  bo  that  the  infusion  having  been  prepared  fromdrv 
particles  on  the  surface  of  the  wood  less  of  the  toxin  originally 
present  was  extracted. 

Experiment  3. — The  "  wood "  dried  plague  organs  of  the 
previous  experiments  were  used  on  March  17th  for  further 
experiment ;  that  is  after  23  days'  drying.  With  a  few  drops  of 
salt  solution  infusion  of  "  wood  "  dried  organs  two  mice,  Nos. 
30  and  31,  were  injected  sabculaneously  in  dorsum. 

Mouse  (No.  30)  was  found  dead  on  March  2l8t,  when  aba 
its  companion  (No.  31),  was  distinctly  ill  and  huddled  up. 

Post-mortem  of  mouse  No.  30  showed  local  infiammation  in  the 
subcutaneous  tissue  of  the  dorsum  ;  hsemorrhage  in  the  intestine ; 
spleen  enlarged.  Film  specimens  and  culture  failed  to  detect 
any  B.  pestis  in  the  tissues  of  this  case. 

The  companion  mouse,  No.  31,  recovered  with  a  patch  of 
ulceration  of  the  skin  of  the  dorsum  ;  thus  again  showing  thata 
certain  amount  of  toxin  was  present  in  the  dried  material  apart 
altogether  from  living  plague  bacilli. 

Experiment  i. — The  '■  cloth  "  dried  and  the  *'  wood "  dried 
plague  organs  of  February  22nd  were  used  again  on  March  22od, 
I.e.,  after  four  weeks'  drying.  Two  mice,  Nos.  3i  and  35,  were 
injected  with  salt  solution  infusion  of  "cloth"  dried  organa, 
other  two  mice,  Nos.  36  and  37,  with  salt  solution  infusion  ot 
"  wood  "  dried  organs.  In  each  case  two  drops  of  the  infusion 
were  injected  snljcutaneonsly  in  dorsum.  On  March  23rd  all 
four  mice  appeared  unaffected  ;  and  they  remained  so,  with 
exception  of  No.  114  which  appeared  quiet  and  off  its  feed ;  it 
had  quite  recovered  by  March  27th. 

Experiment  5. — The  several  mice  which  had  survived  the 
injections  ot  infusion  of  dried  plague  organs  in  which  no  living 
B.  pestis  could  be  demonstrated,  were  Nos,  19,  20,  21,  31,  34, 35, 
36,  and  37.  These  eight  mice,  together  with  two  control  i 
were  now,  on   March  27th,  inoculated  cutaneously  in  the  g'~ 
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two  control  mice  were  found  dead  in  the  morning  of 
30th  from  typical  acute  plague ;  showing  each  of  them 
irhagic  bubo  in  the  groin,  large  dark  firm  spleen  crowded 
B.  pestis,  blood  crowded  with  B.  pestis.  But  of  the  eight 
^'^rimental  mice  only  one  mouse.  No.  21,  was  found  dead  on 
•1  Ist;  the  others  seemed  quite  unaffected  and  remained 
^s<3tly  well.  Post-mortem  eisamination  of  mouse  No.  21 
^«d  hsemorrhagic  bubo  in  the  groin,  crowded  with  B. 
i^  ;  spleen  enlarged,  but  containing  very  few  B.  pestis ; 
Iblood  seemed  free  of  B.  pestis.  This  mouse  had  been 
1,  together  with  No.  20,  on  March  8th  with  infusion  of 
"  dbried  plague  organs,  and,  as  mentioned  in  regard 
experiment  2,  had  survived  with  ulcer  in  the  skin.  As 
^ever,  the  experiment  just  mentioned  proves,  it  was  in- 
Kciently  protected  against  plague  by  that  first  injection. 

t  Iiave  already  suggested  a  reason  for  retention  of  suscepti- 
ity  of  this  mouse.  But  however  this  may  be  there  is  proof 
^t  extract  of  dried  plague  material  devoid  of  living  B.  pestis 
capable  of  killing  mice  within  24  hours  or  so  with  symp- 
QiB  of  acute  plague  but  without  the  B.  pestis  in  their  tissues ; 
^  proof  also  that  other  mice  similarly  injected  and  which  as 
result  remained  apparently  unaffected  or  at  most  suffered 
dy  local  inflammation,  were  protected  against  subsequent  in- 
'Ulation  with  virulent  B.  pestis. 

[It  should  be  here  stated  that  the  cutaneous  and 
Bubcutaneous  infection  of  white  mice  with  the  minutest  trace 
of  material  containing  living  B.  pestis  infallibly  causes 
typical  plague,  the  mouse  being  a  highly  susceptible  animal. 
This  fact  discounts  a  possible  explanation  of  the  results  of 
these  experiments  that  might  be  offered,  viz.:  That  the  first 
injection  with  extract  of  dried  plague  organs  might  have  in^ 
troduced  some  few  living  B.  pestis,  but  in  number  insufficiei^t 
to  cause  fatal  plague,  though  sufficing  to  cause  local  illness 
leading  to  recovery,  and  as  a  consequence  protecting  them 
against  the  second  infection  with  B.  pestis.  Against  con- 
tention such  as  this  there  is.  first  the  fact  that  some  of  the 
companion  mice  succumbed  very  rapidly  from  the  first 
injection,  and  that  no  living  B.  pestis  could  be  demonstrated 
in  their  bodies ;  and  in  the  second  place  I  am  able  to  affirm 
from  a  very  large  experience  oF  injections  and  inoculations 
of  mice  that  the  smallest  trace  of  living  B.  pestis  injected 
Bubcutaneously  (see  mice  Nos.  10, 11, 12, 13,  14,  and  15)  or 
cataneously  into  a  tame  mouse  infallibly  causes  in  the  mouse 
acute  fatal  plague.] 

The  conclusion,  therefore,  to  be  drawn  from  these  experiments 
(  this :  That  after  all  living  B.  pestis  in  the  plague  organs  had 
sen  killed  by  drying,  the  extract  derived  from  small  pieces  of 
idh  dried  organs  contained  a  powerful  toxin  capable  of  killing 
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■    mice  very  Bpeedily,  but  which,  if  it  does  not  kill  the  monee  is  able 
to  protect  it  against  snbseqiient  infection  with  virulent  B.  pestia. 

That  this  ie  fhe  correct  interpretation  of  the  above  facts  is  COD- 
firmed  by  culture  tests,  which  were  in  every  instance  applied  to 
the  salt  solution  extracts  of  the  dried  materials  at  the  very  time 
that  the  mice  were  injected  with  them.  Agar  surface  plat«s  were 
made,  each  with  a  drop  of  the  extract  to  be  tested,  and  in  none  of 
them  used  for  experiments  'i,  3  and  4  (mica  Nos.  16  and  17, 18and 
19,  20  and  21.  ."tu  and  31,  34  and  35,  36  and  37)  were  any  coloniea 
of  B.  pestia  discovered  in  these  cuitore  plates.  It  has  t<i  be  added, 
however,  that  in  monse  lt>  B.  pestia  were  discovered  in  the  babo 
in  a  living  state. 

Experiment  6. — Four  white  mice  were  injected  sabcntaneomlj 
in  dorsum,  each  with  watery  extract  of  5  milligrams  of  dried 
plagae  organs  (bubo  and  spleen)  of  mice  dead  of  aoate  plugue. 
These  materials  bad  been  dried  at  the  ordinary  temperatare  of  the 

laboratory  for  seven  weeks. 

Of  these  four  mice  one  died  at  the  end  of  the  week.  Post- 
mortem showed  general  congestion  of  all  viscera ;  no  B,  pestia 
coald  be  demonstrated.  Fifteen  days  after  their  injection,  the 
three  remaining  mice  being  found  quite  normal,  were,  together 
with  a  control  mouse,  inoculated  cutaneously  on  May  20th  with 
culture  of  virulent  B.  pestis.  The  control  mouse  was  found  dead 
in  the  morning  of  May  2Sud  with  typical  plague,  i.e.,  crowda  of 
B.  pestis  in  bubo,  spleen,  and  blood.  But  the  other  three  mice 
remained  unatfected. 

This  experiment  is  in  perfect  accord  with  those  preceding. 

Experiment  7. — In  this  experiment  four  mice,  Nos.  38,  39,  40, 
41,  were  injected  subcutaneonsly  with  the  watery  extract  of  2'4 
milligrams  of  the  spleen  of  a  riibbit  dead  of  acute  plague.  This 
spleen,  after  being  finely  cat  up,  had  been  dried  over  sulphuric 
acid  at  46°  0.  for  three  days.  Two  of  these  four  mice  were  found 
dead  next  morning  (within  20  hours)  ;  they  showed,  as  in  the 
former  cases,  cedema  and  hiemorrhage  about  the  seat  of  inoculation, 
spleen  large  and  dark,  lungs  congested.  B.  pestis,  however,  could 
not  be  discovered  anywhere  in  them  (exudation,  spleen,  lungs, 
heart's  blood),  either  in  film  specimens  or  by  cultnre. 

The  two  other  mice  were  quiet  and  ofE  their  feed ;  bnt  they 
recovered. 

Eleven  days  afterwards  these  two  surviving  mice  were,  along 
with  a  control  mouse,  inoculated  cutaneously  with  juice  of  the 
bubo  and  spleen  of  a  rat  dead  of  acute  plague.  The  control  monBe 
was  found  dead  in  36  hours  with  plague,  the  heart's  blooil  and 
spleen  teeming  with  B.  peatis.  The  two  protected  mice  remained 
unaflfectt^d. 

[Before  passing  from  these  experiments  on  mice,  a  fact  has  to  be 
mentioned  which  might  lead  into  error  an  insufficiently  instructed 
observer.  It  is  this.  In  several  (3)  of  the  mice  of  the  preced' 
experiments  which  had  died  speedily  from  toxin  infoctiOQ— ■ 
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some  24  hours  of  injection— -and  the  organs  of  which  dis-   app. a^Ka-L 

appearances  of  acute  plague,  though  nowhere  could  B.  RepoHona 
DC  discovered  in  them,  there  was  present  in  the  local  exuda-  p^hySSSo ; 
id  in  culture  therefrom,  but  not  in  the  internal  m^gans^  a  byfir.Kiein.' 
i"  and  **Neisser"  "positive"  diphtlieroid  bacillus.    This 
8,  on  subcutaneous  injection  in  mice,  guinea-pigs,  and  in 
used,  after  several  days,  abscess,  the  pus  of  which  was  found 
)d  with  the  same  diphtheroid  bacillus.    The  bacillus  in  ques- 
rmed  acid  in  glucose  broth,  and  is,  therefore,  closely  allied  to 
diphtherisd ;  but  it  caused  in  guinea-pigs,  as  already  stated, 
K»l  abscess,  and,  further,  it  was,  unlike  the  true  diphtheria 
s,  unaffected  by  diphtheria  antitoxin.     Like  the  6.  muris, 

I  described  in  a  former  report  as  found  in  caseous 
I  of  the  lungs  of  the  rat,  it  acted  on  rats,  causing  local  abscess, 
ily  difference  that  I  could  discover  between  the  B.  muris  of 
and  this  diphtheroid  bacillus  of  the  mouse  is  that  the  latter 
ilm  specimens,  distinctly  shorter  than  the  former.  But  I 
10  doubt  from  their  reactions,  physiological  functions,  and 
ances  in  culture,  that  both  are  the  same,  or  rather  races  of 
me  stock.  Moreover,  Dr.  Mervyn  Qoidon,  who  kindly 
them  both  through  various  "  sugars,"  informs  me  that  on 
f  erent  sugars  their  reaction  is  precisely  the  same.  Where 
licrobe  came  from  and  how  it  got  into  the  subcutaneous 
^ion  cannot  be  said.  It  was  certainly  not  present  in  the 
extract  injected,  nor  was  it  introduced  by  the  syringe  used 
)  injection.  I  am  disposed,  therefore,  to  suspect  that  either 
ITS  in  or  on  the  skin  of  some  mice  in  the  normal  condition, 
lat  finding  on  its  host  an  inflamed  nidus  (the  subcutaneous 
at  the  seat  of  the  injecton)  multiplied  therein.  That  it  was 
t  within  the  mice  is  altogether  unlikely,  since  it  was  not 
ed  in  the  cultures  made  of  the  heart's  blood,  the  lungs,  and 
Leen  of  these  same  mice.  I  incline,  therefore,  to  the  view 
;  was  derived  from  the  skin  of  the  mice.    As  mentioned 

the  microbe  in  question  is  not  the  B.  xerosis,  nor  is  it  B. 
Mliphtherise,  both  being  non-pathogenic ;  it  differs  from  both 
ry  respect,  culturally  and  by  physiological  action,  as  much 
B.  xerosis  differs  from  the  true  B.  diphtherisB.  I  mention 
rofiis  bacillus  because  this  micro-organism  has  been  found 

on  the  skin,  particularly  of  inflamed  parts.] 


ing  ascertained  that  the  dried  plague  organs  contain  a 
c  toxin  which  if  injected  into  mice  in  sub-fatal  dose  is 
e  of  conferring  on  them  immunity  against  subsequent 
ation  with  virulent  B.  pestis  such  as  without  fail  causes 
kcnte  plague  in  control  mice,  I  proceeded  to  test  similar 
from  animals  dead  of  plague  on  guinea-pigs. 

n  the  guinea-pig,  however,  I  have  to  confess,  I  did  not  antici- 
itisEactory  resultB,  and  for  the  following  reasons.  In  my 
:  for  1896  I  pointed  out  the  difiQculty  of  immunising  the 
r-pig  against  plague ;  and  in  subsequent  experiments  made' 
pdih  PtofesBor  Haffkine  with  his  prophylactic  we  failed  to 
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oltt^D  in  this  animal  satisfactory  reenlta  of  muniiiiisation  sac4t  m 
are  easilj'  obtaiDed  in  the  rat.  In  our  espiriments  with  thisluia 
animal  we  foand  10  cc.  of  the  Haffkine  prophylactic saBicf  to cwEb 
immunity  against  plagne  ;  hut  as  regards  guinea-pigs  (of  300-38) 
grtimmes  weight)  we  found  that  injection  with  10,  20,  30,  id,  ai 
even  60  cc.  of  the  prophylactic  failed  to  ensure  protection.  The* 
results  were  so  at  variance  with  those  published  by  some  otlutf 
obaervere  who  seemed  to  have  no  difficulty  in  protecting  gniiwi- 
pigs,  that  I  thought  at  the  time  there  must  have  been  somethingin 
our  experiments  widely  differing  from  those  of  these  other  moN 
successful  observers.  The  esperimente,  however,  which  1  fihili 
presently  describe  show  that  my  previous  estimation  of  the  difficoltj 
in  immunising  the  guinea-pig  against  plagne  was  a  correct  estimate. 
Esperiments  on  theue  animals  with  the  "  organ  prophylactic  "sadt 
OS  1  now  nse  do  not  differ  in  essence  from  those  previously  made ; 
they  show  indeed  that  not  only  is  it  difScalt  to  fnrnish  the  gaiiM- 
pig  with  immunity  against  plague,  but  that  even  under  the  best  con- 
ditions only  about  50  per  cent,  of  these  animals  can  be  so  immi)- 
nised.  When  I  speak  of  immunity  I  of  coarse  mean  resiatance 
against  subsequent  infection  with  virulent  B.  peatis.  The  B,  \K«is 
used  for  testing  protection  mnst  he  virulent,  for  otherwise  a  [ali« 
or  imperfect  immunity  might  easily  be  infernMl.  Now  in  t*8l  of 
immunity  of  experimental  guinea-pigs  I  have  always  emploje'l 
virulent  material — i.e.,  the  plague  organs  of  a  guinea-pig,  or  of  i 
rat,  preferably  the  former,  dead  of  acute  plague  ;  or  alternalivelf 
material  from  a  recent  agar  culture  (24  hours  at  37^  C.)  dir«ctlj 
derived  from  the  Bpleeu,  bubo,  or  heart's  blood  of  a  plague  aninuL 
Probably  the  most  virulent  B.  peatis  that  can  be  useil  for  such  t<wtJug 
is  a  24  hours'  old  agar  culture  of  a  plsigue  organ  of  an  animal  (pr«- 
ferably  while  rat)  that  hasdisd  of  acnte  plague  fremiti  to  4K  boon 
after  cutaneous  inoculation.  The  B,  pestis  used  in  the  conbol 
animals  of  the  series  of  experiments  which  1  have  been  describing 
invariably  proved  virulent  and  fatal  in  the  normal  time  ;  ami  tb« 
fact  is,  as  I  have  indicated,  important,  since  no  teat  can  be  accepted 
as  satisfactory  which  is  not  controlled  by  positive  and  noni)all,f 
fatal  result  in  controls. 

Another  point  in  connection  with  this  subject  is  the  mode 
of  infection  of  the  animals,  those  assumed  to  be  protected 
as  well  as  those  serving  for  control.  As  I  have  idread; 
stated,  cutaneim3  inoculation  is  the  more  ready  mode  of 
infection,  at  any  rate  in  the  rat,  and  moreover  it  allows  tbs 
virulence  of  the  plague  material  that  is  being  employed  easi<^r  to 
be  ganged.  Thus,  if  the  cutaneous  inoculation  (whereby  onlj 
infinitesimal  amounts  can  be  in  the  nature  of  the  thing  inlni- 
duced),  of  the  control  animals  is  productive  of  the  normally  fatal 
reanlt,  the  full  virulence  of  the  B.  peatis  employed  may  he  accepC«>l 
as  above  fault.  Besides,  it  is  a  far  preferable  mode  of  testing  and 
standardising  than  is  subcutaneous  injection,  in  which  the  amoonta 
used  must  necessarily  vary  however  carefully  measured  oat.  For 
instance,  the  asing  "a  few  drops"  or  a  "few  minims"  of  thejniw 
of  a  plague  organ,  or  of  an  emulsion  of  a.  culture,  must  signify  an 
indefinite  amount,  while  the  varying  body  weight,  or  the  varying 
—however  slight — natural  susceptibility  of  different  animslJH 
militate  also  against  accurate  standaidieation.    All  these  difficalU^| 
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are  avoided  by  ciUaneotis  inoculation ;  a  few  scratches  in  the   app.  B^NaL 
shaven  skin  and  the  application  to  these  scratches  of  an  infini-  Report  on  a 
tesimal  amount  of  material  senres  for  all  animals  alike,  for  if  the  Pr^hjSScSei 
animal  be  at  all  susceptible  to  plague  it  thus  takes  the  infection  by  tr,  Kieia. 
with  certainty.    At  any  rate  as  to  the  unprotected  mouse,  the 
guinea-pig,  and  the  rat  this  method  of  infection  with  virulent  B. 
pestis  is  certain  of  positive  success. 

The  guinea-pig,  as  I  have  repeatedly  pointed  out,  responds  to 
the  cutaneous  inoculation  of  B.  pestis  in  a  different  manner  from 
the  rat,  the  same  virulent  plague  material  (plague  organs  or 
culture)  being  employed  for  both  species.  If  a  guinea-pig  is 
inoculated  in  a  few  scratches  of  the  skin — I  generally  use  the 
hairless  skin  of  the  teat,  or,  aiter  cutting  off  the  hairs,  the  skin  of 
the  thigh  next  the  teat — with  virulent  plague  material,  the  first 
signs  of  the  infection  having  taken  is  noticed  within  24  hours. 
First  the  seat  of  the  inoculation  appears  inflamed,  with  scabbing ; 
secondly  the  inguinal  glands  near  the  inoculation  become  readily 
felt  as  indurated,  and  the  tissues  around  are  observed  to  be 
slightly  pufiEy.  After  48  houra  these  glands  and  the  tissue  around 
them  are  distinctly  enlarged  and  painful ;  the  seat  of  the 
inoculation  is  indurated  and  distinctly  inflamed.  The  animal  may 
by  this  time  be  disinclined  to  run  about  or  even  to  move,  and 
may  be  slightly  off  its  food  ;  this,  however,  generally  does  not  take 
place  until  lapse  of  three  or  even  four  days.  But  when  this 
occurs  the  animal  is  distinctly  quiet,  and  sits  humped  up  in  a 
comer  of  its  cage ;  the  inguimd  bubo  has  meanwhile  become 
pronounced  not  only  to  the  touch,  but  also  to  the  eye.  These 
conditions  become  rapidly  more  definite,  the  animal  refuses  food 
altogether,  becomes  emaciated,  and  is  found  dead  any  time  from 
four  to  seven  days  or  even  later.  At  the  post-mortem  examination 
the  following  appearances  are  noticed  :  The  skin  at  the  seat  of  the 
inoculation  is  an  infiltrated  inflamed  patch  covered  with  a  scab ; 
the  inguinal  glands,  with  their  efferent  lymphatics,  appear  as  a 
deeply  congested  (hsdmorrhagic)  swollen  thick  corded  mass ;  the 
subcutaneous  tissue  around  is  oedematous,  and  often  shows 
punctiform  hsBmorrhages.  This  OBdematous  condition  sometimes 
is  very  extensive,  being  present  not  only  about  the  inguinal 
glands  but  extending  perhaps  on  to  the  abdomen,  hypochondrium, 
and  even  to  the  chest  of  the  inoculated  side.  On  cutting  into  a 
swollen  gland  it  is  at  once  noticed  that  there  is  hsBmorrhage  into 
its  tissue,  and  that  there  are  necrotic  foci.  These  are  the  larger 
and  the  more  extensive  the  more  protracted  the  disease.  On 
opening  the  abdomen  the  intestine  may  in  some  cases  show  only 
alight  congestion  ;  in  others  the  greater  part  or  the  whole  of  the 
intestines  shows  numerous  punctiform  haemorrhages  in  the  serous 
coat.  In  these  cases  the  small  intestine  contains  blood-stained 
mucus.  .The  spleen  is  enlarged  to  twice  or  thrice  its  normal  size, 
and  is  very  "  granular,"  containing  large  and  small  white  nodulai 
masses  of  necrotic  tissue.  The  liver  is  congested,  and  generally 
though  not  invariably  contains  numbere  of  punctiform  grey  dots 
— necrotic  nodules.  These  are  generally  the  more  abundant  and 
the  larger  the  more  protracted  the  disease.  Both  lungs  show 
inflamed  and  even  hsemorrhagic  spots  and  patches,  also  a  few  or 
many  whitish-grey  necrotic  isolated  nodules ;  these  nodules  may 
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'■   indeed  be  conflnent  so  as  to  form  aolid  patches  of  necrotic  t!8fi(M_ 
In  proQoiinced  cases  a  whole  lobe  of  the  lang  may  be  in  this  ststo, 

.  in  others  the  consolidation  may  involve  the  greater  portion  of  both 
Inngs.  The  lymph  glands  at  the  liver  bilum  and  the  bronchial 
lymph  glands  are  enlarged  and  contain  necrotic  foci. 

Film  specimens  of  all  the  tissueB  enumerated  contain  abnndanca 
of  B.  pestie;  and  caltares  yield  pure  growths  of  B.  pestia. 
Sections  T.hrongh  the  hardened  liver,  particnlarly  sections  of  the 
spleen  and  lungs,  show  in  the  necrotic  tlssnes  {aa  already 
described  and  illustrated  in  former  reports)  lai^er  or  snuller 
collections  of  B.  pestis,  which  are  particalarly  conspicnona  in  the 
centre  of  the  necrotic  parts.  In  the  spleen  they  fill  and  follow 
the  vascular  distribution  of  the  pulp  tisane  ;  in  the  lung  thay  fill 
and  follow  the  last  ramifications  of  the  bronchial  tree — bronchioles, 
infnndibnla  and  alveoli. 

Sach  is  the  form  of  plagne  described  in  my  previous  report  lu  the 
subacute  form  of  the  disease,  following  the  cutaneous  inoculation 
of  virulent  plagne,  or  the  subcutaneous  injection  of  attenuated 
plagne.  Amongst  a  vast  number  of  cutaneous  inoculations  of 
B.  pestia  into  guinea-piga,  I  have  only  in  a  very  few  inatanoes  seen 
acute  plague  following  inoculation  by  this  method  ;  acute  plagne, 
that  is,  ca'ising  death  within  about  72  hours  without  any 
necrotic  changes.  In  these  few  instances,  however,  the  inoculated 
material  was  of  exceptional  virulence,  derived  for  instance 
from  the  spleen  and  bnbo  of  a  rapidly  fatal  case  in  man. 
The  guinea-pigs  inoculated  cutaneously  therewith  died  in  72  hoan 
with  the  acute  disense ;  hiemorrhagic  bubo  and  spleen  teeming 
with  the  B.  pestia.  But  none  of  the  organs  showed  macroscopicallj 
the  necrotic  changes  above  described. 

Aa  I  have  mentioned  in  a  former  report  the  mouse  and  the  rat 
on  the  other  hand  behave  on  cutaneous  inoculation  quite  dififerently 
from  the  guinea-pig.  They  always  develop  the  acute  form  of  plagne, 
death  generally  ensuing  between  30or3tiand  72  hours.  Amongstthe 
very  great  number  of  rata — amounting  to  several  hundred — which 
in  the  course  of  last  three  years'  work  1  had  the  opportunity  of 
inoculating  cutaneously  with  B.  pestis  of  normal  virulence,  1 
cannot  remember  more  than  two  animals  in  which  the  spleen  and 
liver  showed  anything  like  the  appearances  above  deacribed.  viz.: 
necrotic  nodules,  I  shall  have  by  and  by  occasion  to  point  oat 
that  in  rata  insutficiently  protected,  and  in  which  after  cutaneons 
inoculation  death  occurred  not  before  the  end  of  the  week  or  even 
later,  the  chief  change  was  found  to  be  consolidation  and  necrotic 
change  of  considerable  sections  of  the  lungs.  But  this  is  certaii  ~ 
not  the  case  when  normal  unprotected  rate  are  inocali 
cutaneously  with  virulent  B.  pestis. 

The  first  experiment  on  guinea-pigs  that  I  propose  to  describe" 
will  at  once  show  that  the  dried  necrotic  organa  of  guinea-pigs  dead 
of  subacute  plague  but  not  including  any  living  B.  pestis,  contained 
nevertheless  substances  capable  of  conferring  immunity  on  tl 
guinea-pig,  which  animal  former  experience  has  shown  to  I 
extremely  diGficnlt  of  immanisation. 
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Experiment  8, — The  organs  (bubo,  spleen,  kidneys,  liver,  heart,  A»- B^St 
and  lungs)  of  a  guinea-pig  dead  of  eubacnte  plague  were  finely  Boporton 
mincetl,  spread  out  in  thin  layer,  and  dried  over  Bulphuric  acid  at  p™hyS 
the  temperature  of  the  laboratory.  Twelve  days  later  the  material  Wdt.  Kia 
was  found  quite  dry.  It  was  now  rubbed  into  fine  powder  in  a  Etiootof  t 
sterile  mortar,  and  a  definite  amount  of  the  powder  was  emulaified  SSa^^,j— , 
in  warm  sterile  distilled  water.  From  this  emulsion,  agar  surface 
plates  were  inoculated,  each  receiving  three  drops  of  the  turbid  fluid. 
Incubated  at  37°  C.  for  several  days  no  coloniea  of  any  kind  came 
up  on  the  plates. 

Four  guinea-piga  (Nob.  1.  2,  3,  4)  were  now  injected  sub- 
cutaneously  into  the  groin  with  this  turbid  emulsion.  The  amount 
of  fluid  emulsion  injected  was  1  cc.  in  each  case,  corresponding  to 
O'l  gram  dry  powder  (100  milligi-ama).  The  guinea-pigs  thus 
inoculated  developed  slight  tumour  in  the  injected  groin,  but  other- 
wise were  unaEfeoted  ;  the  tumour  had  quite  disappeared  before 
the  end  of  the  week.  Ten  days  later  all  four  animala  together 
with  a  control  guinea-pig  were  inoculated  cutaneously  with  the 
juice  of  the  bubo  and  of  the  spleen  (crowded  with  B.  pestia)  of  a 
guinea-pig  that  had  died  on  same  day  of  acute  typical  plague. 

The  control  guinea-pig  was  found  dead  on  the  fifth  day  with 
subacute  plague.  Prepared  guinea-pig  No.  1  was  found  dead  on 
the  10th  day  with  subacute  plague.  Prepared  guinea-pig  No.  3 
waB  found  dead  on  the  11th  day  with  eubacute  plague. 

The  other  two  prepared  guiuea-pigs  remained  alive.  They  had 
each  slight  tumour  during  the  flrat  few  days,  but  this  disappeared 
before  the  end  of  ten  days  and  the  animals  were  always  lively 
and  fed  well.  They  were  killed  after  about  four  weeks,  and  on 
post-mortem  examination  were  found  perfectly  normal  in  all  parte. 

From  this  it  is  seen  that  even  O'l  gram  of  tha  dried  plague 
or^ns  was  capable  of  furnishing  protectiou  to  two  out  of  four 
guinea-pigs ;  the  other  two  failed  to  resist  the  second  inoculation 
with  virulent  B,  pestis,  although  their  death  was  considerably 


Experiment  9. — This  experiment  tends  to  show  that  amounts  of 
dried  organ  material,  which,  as  will  be  seen  later,  suffice  to  cause 
protection  of  rats,  ai'e  not  competent  to  cause  a  like  protectiou  in 
the  guinea-pig. 

The  necrotic  consolidated  lungs  (packed  with  B.  pestis)  of  a 
guinea-pig  that  had  died  on  the  l(Jth  day  of  subacute  plague  were 
finely  minced  and  then  dried  over  sulphuric  acid  for  'A  days  at 
46°  C.  This  material  tested  on  adult  rats  in  doses  of  10  and 
20  milligrams  respectively  was  found  perfectly  effective  in  pro- 
tecting them  against  cutaneous  inoculation  with  virulent  B.  pestis. 

Six  guinea-pigs  were  now  injected  on  June  6th  with  the  above 
dry  lung  material,  each  receiving  s  ubcu  tan  eons  ly  20  milligrams. 

Two  of  these  guint-a-piga  were,  together  with  a  control  guinea-, 
pig,  tested  cutaneously  on  June  16th  with  virulent  B.  pestis. 
The  control  animal  died  on  26th  Jane  from  subacute  plague,  one 


Apf.  B^No,  L   of  the  prepared  guinea-pige  died  on  the  22nd,  another  on  ihc 
Baport  an  k       26th  JuQe,  both  from  aubacute  plague.  , 

froi>bri>i>otiot  The  four  sarviving  gaines^pigB  received  each  addition&I  !0 
bv  ui.  Klein,  milligrama  of  same  dried  lung  material  on  Jnae  21sl.  Two  of 
them  were  tested,  together  with  a.  contrt)!  gninea-pig  on  Ai^bI  lit, 
with  B.  pestifi.  The  control  animal  died  on  August  7th,  one  of 
the  prepared  ones  on  AugoBt  8th,  another  on  Angast  I7th  ;  both 
these  showing  snliacute  plagne,  particularly  of  the  longs. 

The  other  two  giiinoa-pit;a  which  atil!   snrvived  were  t&Xei, 
together  with  a  control  guinea-pig,  with  virulent    B.  peatis  on 
August  2lBt,    The  control  anim^  waa  dead  after  four  days  vilh 
eubacnte  plague,  the  two  prepared  animals  Hnrvived. 
These  six  animals  may  be  grouped  thofl  : — 

(n)  Two  received  20  milligrams  each  of  long  material,  and 
when  tested  witli  B.  peetia  after  10  days,  died  ot 
subacute  plague. 

(b)  Two  received  40  mUligrams  of  the  same  long  malenal 
(on  two  separate  occasions),  and  when  tested  with 
6.  pestis  40  days  after  the  eecond,  55  after  the  first 
injection,  died  of  subacute  plagne. 

(c)  Two  received  40  milligramB  as  above,  and  when  tested 
with  B,  pesUs  two  months  after  second  injection, 
survived. 

It  is  clear  from  this  that  even  40  milligramB  did  not.  after  m 
interval  of  40  days,  effect  in  certain  guinea-pigs  protection  agsiiut 
subsequent  plague  infection,  although  the  death  of  one  of  the  pn- 
pared  animals  had  been  considerably  delayed  (death  after  17  days). 

I  have  recoi-d  of  considerably  more  than  60  other  giilne*- 
pigs,  which  in  groups  of  four  and  six  animaln  had  been  injected 
with  dried  materials  of  organs  :  bubo,  spleen,  liver,  lungs  either  of 
guinea-pigs  dead  with  acute  plague  or  (in  the  majority)  of  sobacatc 
plague ;  materials  which  had  been  dried  over  sulphuric  add 
either  at  the  temperature  of  the  laboratory  or  at  46°  C.  Theei 
nnmerouB  guinea-pigs  were  injected,  some  with  10  milligranu 
once  only,  others  with  10  milligrams  on  two  occaaiona  witti 
interval  of  9  or  10  days,  others  again  with  20  milligrams  on  tfO 
occasions ;  and  all  were  tested  with  B.  pestis  by  cnlaneoiu 
inoculation  after  intervals  varying  &om  seven  days  to  nine  weelo. 
The  results,  however,  did  not  differ  materially  from  tbon 
recorded  above ;  namely,  the  best  results  were  50  per  cent 
protection.  And  protection  that  did  occur  was  not  neceeeaHlf 
connected  with  the  lai^er  amounts  (40  milligi-ams)  injected,  siaoe 
in  several  instances  10  milligrams  were  as  good  in  one  animal  U 
40  milligrams  in  another," 

But   one  interesting'  fact  became  prominent   in  the  course  of 
these  experiments.     Although,  as  stated  above,  50  per  cent,  of  the 
animals  prej}ared  previously  with   the  dried  plagne  organs  BUC* 
onmbed  to  subacute  plague  of  a  somewhat   prolonged  dnratio^ 
when  tested  cutaneously  with  virulent  B.  pestis,  the  post-monHfl 
appearances  in  these  animals  were  essentially  different  from  'vUfl 
was  found   in   the    controls.     The  difference  was  this :  In  tb* ' 
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yrepared  animals  though  the  necrotic  bubo  on  the  inoculated  side  app.  r.No.1 
tlxe   same  as  in  the  controls,  the  spleen  and  liver  were  Beporton* 


•Itc^tlier  free  from  the  necrotic  chsmges  so  characteristic  in  p5J^hyiS5oi 
control  animals  dying  as  late  as  the  prepared  animals.    On  the  byDr.KMn. 
oiher  Ixand  the  lungs  of  the  prepared  animals  were  far  more 
inTolved,  in  the  sense  of  extensive  consolidations  and  necrosis, 
cramnxed  with  B.  pestis — ^than  was  the  case  with  control  guinea- 
pigB.      I  have  tested  by  cutaneous  inoculation  on  normal  guinea- 
pigs  the  necrotic  lung  material,  as  also  cultures  of  it,  and  have 
eompu»ed  with  it  in  like  fashion  necrotic  lung  material  and  cultures 
of  it   from  control  guinea-pigs.    But  I  have  not  discovered  any 
difEeirence  in  their  virulence ;  in  both  sets  subacute  plague  was 
the  result. 

1 4raw  from  the  above  differences  in  the  post-mortem  appearances, 

"between  the  prepared  and  not  prepared  guinea-pigs,  the  conclusion 

that  the  different  effects  in  the  prepared  guinea-pigs — the  exten- 

flive  pneumonia  with  consolidation,  and  in  the  control  guinea- 

ligft  affection  principally  of  the  spleen  and  liver — ^were  probably 

due  to  the    prepared    guinea-pigs    being    possessed    of    lesser 

Buceptibility,  or  indeed  of  a  certain  amount  of  immunity,  com- 

I^red  with  the  control  animals. 

If  this  be  a  correct  interpretation,  it  would  follow  that  possibly 
^  the  human  subject  the  pneumonic  cases  first  appearing  in  a 
Pjagae  outbreak  occur  in  individuals  possessed  of  minor  suscepti-> 
Wity  to  plague ;  an  inference  of  course  which  does  not  militate 
^Qst  the  known  observation  that  pneumonic  cases  are  highly 
dangerous  and  infective  to  other  persons,  and  for  the  reason  that 
the  contagium  is  readily  distributed  into  the  air  along  with  pneu- 
oionic  sputum  in  acts  of  coughing,  hard  expiratory  breathing,  &o. 

As  will  now  appear,  the  test  of  ef&cacy  of  the  dried  plague  organ 
J^terial  can  be  best  and  most  succes^uUy  carried  out  on  the  rat. 
p^is  highly  susceptible  animal  indeed  lends  itself  admirably,  as 
"^  the  case  of  Haffkine's  and  other  prophylactics,  for  the  study, 
^iidardisation,  and  analysis  of  the  organ  prophylactic.  My  ex- 
periments included  various  races  of  rats,  but  in  the  large  majority 
^  instances  they  were  carried  out  on  the  tame  or  white  (white  and 
Wack)  rat.  First — as  I  have  pointed  out  in  former  reports— 
Wause  tame  rats  are  readily  procurable  in  any  number ;  secondly, 
l^use  they  are  easily  handled ;  and,  lastly,  because  they  are 
highly  and  uniformly  susceptible  to  plague — that  is  to  say,  the 
test  of  ef&cacy  or  inefBcacy  of  a  prophylactic  injection  can  be 
pliably  controlled  by  the  result  of  the  subsequent  cutaneous 
inoculation  of  them  with  virulent  B.  pestis.  As  regards  tame  rats, 
a  single  experiment  will  at  once  show,  not  only  that  the  dried 
plague  organs  contain  a  powerful  specific  toxin,  but  also  that  the 
injection  of  this,  if  not  fotal,  confers  protection. 

UxperimentlO* — ^Twelve  half -grown  tame  rats  (weighing  between 
78  and  108  grams  each)  were  injected  subcutaneously  on  June  6th 
each  with  10  milligrams  of  the  dried  necrotic  lung  of  a  guinea-pig 
dead  of  subacute  plague  ;  the  material  that  was  used  on  the  same 
date  in  Experiment  9  on  guinea-pigs. 

On  June   16th — t.^.,  10  days  later — three  of  the  above  rats^ 
together  with  two  control  rats,  were  inoculated  cutaneously  with 
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the  juice  of  the  bubo  {packed  with  B.  pestis)  of  a  guinea-pig  di 
of  acute  plague.  The  two  controls  were  found  dead  in  the  morning 
of  June  19th — i.e„  ia  48  to  64 hours — with  typical  acat«  plague; 
bubo,  spleen,  and  blood  crowded  with  B.  pestie.  On  the  same 
morning  (June  19th)  one  of  the  three  prepared  rata  was  alao 
found  dead.  Poet-mortem  :  bnbo  with  htemorrhage,  few  B. 
pestis ;  spleen  enlarged,  dark,  firm,  but  B.  pestis  to  be  found  in  it 
only  in  very  limited  numbers.  The  other  two  rats  Beemed 
unaffected  and  remained  alive. 

This  result  was  then  not  at  all  unsatisfactory.  But  to  supplement 
it  the  nine  remaining  rate  of  the  twelve  were  reinjected  on 
Jnne  2lBt  with  the  same  organ-prophylactic  as  before,  each  animal 
again  receiving  10  milligrams.  One  of  these  rats  was  found  dead 
after  two,  another  after  three  days.  On  post-mortem  examinatioD, 
ffidema  and  inflammation  was  found  about  the  seal  of  injection, 
and  general  congestion  of  the  viscera.  Film  specimens  and  cultures 
made  of  material  from  the  site  of  injection,  of  the  spleen,  liver, 
heart's  blood,  and  lung,  showed,  however,  no  bacteria  of  any  kind. 

Of  the  remaining  seven  rats  of  the  twelve,  three  were  inoculated 
cnlaneoualy  with  virulent  B,  pestis  on  August  Ist,  two  on  August 
21st,  and  the  last  two  on  August  28th — i.e.,  40  days,  61  days,  and 
(iS  days  respectively  after  the  second  injection  into  them  of  the 
prophylactic.  On  each  of  the  above  dates  a  control  rat  was  also 
inoculated. 

The  result  was  instructive.  In  each  set  the  control  rat  wm 
found  dead  on  the  third  day  with  typical  acute  plague — bubo  and 
spleen  crowded  with  B.  pestis.  Whereas  the  prepared  rats  all 
remained  tmaffected,  they  were  lively  and  fed  well  and  all  remainenl 
alive. 

From  this  experiment  it  appears  (omitting  the  two  rats  which 
succumbed  from  toxin  alone)  that  of  three  rats  injected  once  only 
with  10  milligrams  of  the  prophylactic,  one  only  was  fonnd 
susceptible  at  all  to  plague  infection  ;  exhibiting,  however,  disease 
of  non-typical  character.  On  the  other  hand,  seven  rata  proveil 
fully  protected  after  a  second  dose  of  10  milligramB  ;  they  were 
found  immune  against  plague  infection  after  40,  61,  and  68  dajri 
respectively.  This  result  therefore  with  rats  was  quite  different 
from  that  obtained  with  the  very  same  prophylactic  on  guion- 
pigs.  The  experiment,  indeed,  conclusively  proves  that  with 
dried  plague  org^n  material  complete  protection  of  the  rat  can 
be  produced  against  subsequent  infection  with  B.  pestis  ;  against 
infection  that  is  which  is  invariably  speedily  fatal  to  unprotected 
control  rats. 

In  the  next  experiment  material  was  employed  of  more  diverse 
(in  the  sense  of  plurality  of  sources)  derivation  than  the  preceding, 

Experiment  11. — Twelve  rata  were  injected  subcutaneously,  on 
August  30th,  each  with  emulsion  of  10  milligrams  of  a  variety  of 
dried  organs  (bubo,  spleen,  and  lungs)  of  a  guinea-pig  dead  of  snb- 
aeute  plague.  This  guinea-pig  had  been  inoculated  cutaneously 
on  August  loth  with  agar  culture  of  virulent  B.  pestis.  The 
^imat,  which  was  found  dead  in  the  morjiing  of  Angast  3^d, 
showed  typical  subacute  plague  ;  necrotic  irasses  in  bubo,  Bple«n 


*^4  Ir&ng.    All  these  organs  having  been  fitoely  cut  up  and  dried  >pp.B^ya 

^▼er  aiilphuric  acid  at  46®  C.  for  three  days,  turbid  emulsion  was  Report  on  a 

^^e   of  them  and  used  for  the  above  injections. .  At  the  same  |JJL^|JS5< 

^JUe   this  emulsion  was  tested  by  plate  culture— three  drops  per  byDr.Kiaii] 

platQ^ — and  was  found  sterile. 

One  of  the  above  twelve  rats  was  found  dead  next  morning 
^^gust  31st.  It  showed  haemorrhagic  oedema  about  the  seat  of 
l^^tion ;  spleen  large,  dark  and  firm ;  lungs  congested.  Film 
"P^imens  and  cultures  were  made  of  the  local  exudation^  of  the 
spleen,  of  the  heart's  blood,  and  of  the  lung ;  but  no  bacteria  of 
^y  kind  could  be  discovered  in  them.  A  second  rat  was  found 
^®ad  on  September  1st.  It  showed  like  post-mortem  appearances 
^d  yielded  like  negative  result  qua  B.  pest  is. 

Of  the  remaining  10  rats  two  were,  together  with  a  control 
]^t,  inoculated  cntaneously  with  virulent  B.  pestis  on  September 
'thy  t.«.,  8  days  after  administration  of  the  protective  injection. 
yhe  control  rat  was  found  dead  in  the  morning  of  September  10th, 
^•6^  it  had  died  between  48  and  66  hours  after  injection  with 
typical  actite  plague.  But  both  prepared  rats  remained  unaffected 
•Hd  survived. 

-  The  remaining  eight  rats  of  the  twelve  received  each  on 
September  8th  a  second  injection  of  10  milligrams  of  the  same 
Organ  material.  Next  morning,  i,e.y  September  9th,  two  of  them 
'Were  found  dead.  They  showed  local  cedema  and  congestion ; 
^leen  large  and  firm  ;  lungs  congested.  But  no  B.  pestis  to  be 
discovered  anywhere  in  their  tissues  either  in  film  specimens  or 
by  culture. 

The  six  rats  now  remaining  were,  together  with  two  control 
rats,  cutaneously  inoculated  on  September  20th  with  virulent 
fe.  pestis.  Bof.h  control  rats  were  found  dead  after  lapse  of 
*48  hours  with  typical  acute  plague :  i.e.y  bubo  and  spleen 
packed  with  B.  pestis.  All  six  prepared  rats  remained  how- 
ever unaffected;  they  were  lively  and  fed  well,  and  they  all 
survived. 

This  experiment  fully  confirmed  previous  observations,  viz. : 
that  the  dried  organs  of  a  guinea-pig  shewing  the  necrotic  changes 
characteristic  of  subacute  plague  in  that  animal  contain  a  powerful 
speedily  fatal  toxin ;  and  that  those  rats  in  which  a  fatal 
"effect  is  not  produced  by  administration  of  this  toxin  are  fully 
protected  against  ordinarily  fatal  result  of  inoculation  with 
virulent  B.  pestis. 

Experiment  12. — Two  guinea-pigs  (a  and  b)  were  inoculated 
cutaneously  on  September  12th  from  a  24  hours*  agar  sub-culture 
derived  from  the  spleen  of  an  acutely  fatal  case  of  plague  in  a 
human  being  (Manchester  case).  Guinea-pig  (a)  was  found  dead 
on  the  morning  of  September  15th,  guinea-pig  (b)  on  the  evening 
of  same  day.  Post-mortem  examination  showed  in  both  animals  : 
hssmorrhagic  bubo  of  the  inoculated  side  ;  spleen  enlarged,  dark, 
firm ;  lungs  congested  with  petechise ;  intestines  congested  with 
numerous  petechi»  in  their  serous  coverings.  Film  specimens 
showed  in.  each  instance  the  bubo  and  spleen  crowded  with 
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^  B.  pesiiB.  The  material  naed  in  tfau  cane  was  therefore  coooif- 
tioDall J  Tirolent^  cotaneonB  inoculation  being  followed  by  ante 
tjincal  plague. 

The  bnbo  and  the  spleens  of  both  ftnimftl^  were  now  finely  cat 
np  and  dried  for  3  days  orer  snlphnric  acid  at  46°  C^  and  aa 
emnlsion  of  the  dry  material — shown  to  be  sterile  by  {date  cattm 
nsed  in  the  following  manner : 

(a)  Foot  goinea-pigs  (half  grown)  each  reoeiTed  sobcs- 
taneonsly  enmlsion  the  equivalent  of  20  milligmm 
of  dry  material,  on  September  21sty  and  a  Uke 
quantity  again  on  September  25tlu  Nine  days  after 
tiie  second  of  these  injections,  ix^  October  ilh,  all 
four  animals,  together  with  a  control  guinea-fng^vcte 
cutaneoualy  inoculated  from  a  24  hours*  old  agar  sab- 
culture  of  the  spleen  of  the  (Mandhester)  giriiwa 

pig  («)• 


The  control  animal  was  found  dead  in  the  morning  of  Odober 
7th,  that  is  within  70  hours,  with  typical  acute  plague ;  hjennon- 
hagic  bubo,  haemorrhage  on  and  into  the  intestine,  spleen  ailaifed, 
bubo  and  spleen  crowded  with  B.  pestis.  This  suffices  to  show 
that  this  particular  strain  of  B.  pestis  had  retained  through  sob- 
culture  its  high  exceptional  virulence. 

Of  the  four  prepared  guinea-pigs  one  was  found  dead  October 
lOth — i,e^  after  six  days ;  a  second  and  a  third  on  October  litb^ 
ix^  after  ten  days;  the  fourth  guinea-pig  alone  surviTcd.  Tbe 
thi>Be  prepared  guinea-pigs  which  died  showed  open  sores  in 
the  inguinal  region;  consolidation  of  the  greater  part  of  both 
lungs  with  masses  of  B.  pestis ;  the  spleen  and  liTer  showed  no 
nodules.  Very  few  B.  pestis  could  be  discovered  in  the  spleen ; 
but  in  the  caseous  inguinal  gland  there  were  great  numben. 
Almost  all,  however,  were  weTl-nigh  spherical — blown  out  with 
stained  particles  on  two  sides,  giving  bipolar  appearance ;  in  siio 
and  shape  indeed  they  were  quite  atypical,  and  some  of  these 
spherical  microbes  looked  broken  and  open  at  one  point  or 
another. 

(b)  Five  half  grown  rats  were  injected  subcutaneooBly 
with  material  from  the  same  source,  t.e.,  dried  *babo 
and  spleen  of  (Manchester)  guinea-pigs  (a)  and  (i). 
They  received  in  emulsion  each  6'25  milligrams  on 
September  25th.  On  October  4th  they  reoeiTed 
in  addition  10  milligrams  each. 

Two  of  these  rats  were  found  dead  next  morning  (October  5th). 
Post-mortem  examination  showed  appearances  of  toxin  poisoning; 
no  B.  pestis  to  be  found  anywhere  in  their  tissues  either  in  films 
or  by  culture. 

The  three  remaining  rats  of  the  five  were  inoculated  cutaneouslyi 
together  with  a  control  rat,  on  October  dOth,  f .«.,  16  days  after  the 
second  protective  injection,  from  a  24  hours'  old  agar  subculture  of 
a  spleen  of  rat  dead  of  typical  acute  plague.    As  a  resolti  tho 


control  rat  was  found  duad   on   the  third  day  with  acute  plagiie,    App-^ 
whereae    the    three    prepared     rats    remained     unaffected    and  seportook. 

This  experiment  exemplifieB  the  difference  between  the  guinea- 
pig  and  the  rat,  which  has  been  already  Lngisted  on,  viz. :  that  the  rat 
is  easier  to  protect  than  the  guinea-pig.  At  the  same  time  it  shows 
that  the  bubo  and  spleen  of  guinea-pigs  dead  of  acute  plague — at 
any  rate,  after  inoculation  with  exceptionally  virulent  B,  pestia — 
include  the  specific  toxin,  and  can  therefore  when  dried  yield 
material  satisfactory  for  protective  injection  of  rats. 

One  more  experiment  may  be  referred  to  as  showing  how  small 
a  quantity  of  the  organ  prophylactic  is  required  for  satisfactory 
protection  of  the  rat. 

Experiment  13. — Twelve  rats  were  injected  on  September  9th, 
each  with  emttlsion  of  6'25  milligrams  of  a  mixture  of  dry  ot^na 
(lungs,  bubo,  and  spleen)  of  several  (ti)  guinea-pige  that  had  died 
of  BubacDte  plague.  These  organs  had  been  dried  over  sulphuric 
acid,  some  at  the  temperature  of  the  laboratory,  others  at  46°  0. 
After  complete  drying  the  materials  were  rubbed  down  in  a 
eterile  mortar  {see  below)  to  a  condition  of  powder,  and  this  was 
thoroughly  mixed.  The  watery  emulsion  tested  by  plate  culture 
was  found  to  be  sterile. 

One  of  these  12  rats  died  of  acute  toxin  poisoning  with 
appearances  of  plague  as  described  above ;  no  B.  pestis  to  be  found 
either  locally  or  in  the  spleen,  lung,  or  heart's  blood. 

On  September  19th,  the  remaining  11  rata  received  each  a  second 
dose  of  emulsion  of  the  same  mixture,  S-'.\  milligrams  per  animal ; 
and  three  of  the  11  died  of  toxin  poisoning.  Altogether,  therefore, 
four  rata  of  the  twelve  were  lost  through  toxin  infection. 

Of  the  remaining  eight  rata,  four  were,  together  with  a  control  rat 
and  a  control  guinea-pig,  inoculated  cutaneously  on  October  10th— 
i.e.,  21  days  aft-er  second  protective  injection — with  virulent 
B,  pestia,  the  infective  material  employed  being  a  24  hours'  old 

.igar  culture  of  (Manchester)  guinea-pig  (a.),  the  stock  that  proved 
BO  highly  virulent. 

The  control  rat  was  fonnd  dead  on  the  morning  of  October  12th 
(within  48  hours) ;  the  control  guinea-pig  waa  found  dead  on  the 
morning  of  October  13th  (within  (30  hours).  Both  animals 
exhibited  evidence  of  acute  typical  plague — i.e.,  bubo,  spleen,  and 
liver  crowded  with  B.  pestia — showing  that  the  material  used  for 
the  infection  was  of  great  virulence. 

The  four  prepared  rats  remained  unaffected  and  survived. 

The  second  series  of  four  prepared  rata  were,  together  with  ono 
control  rat,  inoculated  cutaneously  on  November  2)ith,  i.e.,  70  days 
after  their  second  protective  injection.  The  infecting  material  in 
this  instance  was  the  spleen  of  a  rat  that  had  died  with  typical 
acute  plagne,  the  spleen  being  crowded  with  B.  pestis.  The  control 
rat  died  on  December  2nd,  i.e.,  on  the  5th  day,  with  acute  plague 
—bubo  crowded  with  B,  pestia.     Of  the  four  twice  prepared  rat« 
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Ai¥.  B^V6,i,  one  also  died  on  December  2nd  with  copions  B«  pestis  in  the 
Bepbrt  on  a       spleen.    The  other  three  remained  unaffected  and  BnrriTed. 

brK^mSL*  Therefore  out  of  eight  twice  prepared  rats  (14*5  milligrams 
altogether  administered  per  rat)  seven  remained  unaffected  and 
surrived ;  one  only  succumbed  to  subsequent  plague  infection. 
All  these  rats  were  practically  adult  rats  of  weights  not  (with  a 
single  exception)  greatly  differing,  viz. :  168  grams,  185  grams, 
190  grams,  155  grams,  160  grams,  103  grams,  145  grams,  and 
178  grams.  The  rat  that  succumbed  on  December  2nd  weighed 
178  grams ;  and  it  cannot  therefore  be  said  that  weight  had 
anything  to  do  with  failure  of  protection  in  this  case.  Nor  could 
the  length  of  time  intervening  between  the  protective  injection 
and  the  plague  infection  have  had  anything  to  do  with  it;  70 
days  is  by  no  means  the  maximum  time  to  which  protection  lasts 
— I  have  considerable  number  of  successful  experiments,  in  which 
protection  lasted  more  than  twice  that  period.  The  explanation 
would  seem  likely  to  be  found  in  that  lack  of  absolute  uniformitj 
in  the  matter  of  susceptibility  that  is  common  among  animals ;  the 
fact  being  that  the  animal  body  is  not  a  test  tube,  in  the  which  by 
using  the  same  ingredients  in  exactly  the  same  proportions  the 
resulting  chemical  reaction  will  be  always  the  same.  Howotv 
this  may  be,  protection  of  seven  out  of  eight  animals  is,  I  think,  a 
very  good  result.  For  the  rest,  this  experiment,  as  also  the  previous 
one,  illustrates  also  difference  in  degree  in  which  rats  answered 
to  toxin  infection.  This  used  in  the  same  amounts  to  animals 
only  slightly  differing  in  weight  killed  some  of  them  but  foiled  to 
injure  others.  Especially  noticable  is  the  fact  that  a  second  dose 
of  8*3  milligrams,  injected  nine  days  after  the  first  of  6*25 
milligrams,  should  still  have  been  fotal  to  three  rats. 

Qrefttsr  or  less  Having  now  described  experiments  which  prove  the  propoation 
J^Sote'^^  il^^  ^^  necrotic  organs  of  guinea-pigs  dead  of  subacute  plague 
^Jjwtbody    contain  a  powerful  toxin,  which,  even  in  doses  not  larger  than 

10-15  milligrams  and  whether  dried  at  ordinary  temperature  or  at 
46^  0.,  is  capable  of  protecting  rats  against  virulent  B.  pestis,  I 
proceed  to  record  of  experiments  designed  to  ascertain  whether 
the  various  organs  taken  indiscriminately  from  any  animal  dead 
of  plague  possess  (after  drying)  equal  efBoiency. 

In  a  former  report  I  have  mentioned  that  in  the  guinea-pigt 
as  also  in  the  rat,  infected  with  virulent  B.  pestis  and  dead  of 
the  (tctfte  disease,  both  the  spleen  and  the  liver  contain  crowds 
of  6.  pestis.  In  some  instances,  both  as  regards  gninea-pigs  and 
rats,  H.  pestis,  as  shown  in  films  and  by  culture,  is  quite  as 
abundant  in  the  lai^ge,  dark,  firm  liver  as  in  the  spleen. 
In  subactite  forms  of  the  disease,  however,  resulting  in 
cutaneously  infected  guinea-pigs,  though  the  spleen  invaiiablj 
shows  numerous  necrotic  nodules  (containing  in  their  oentre 
dense  masses  of  B.  pestis)  the  liver  does  not  always  Gontain 
them ;  and  it  depends  in  no  way  on  the  duration  of  the  ill- 
ness whether  the  liver  contains  few  or  many  of  theee  puncti* 
form  necrotic  nodules.  I  have  dissected  guinea-pigs  (as  will 
presently  appear)  of  which  the  liver  was  literally  crowded  with 
these  nodules,  whereas  in  others  there  were  few  suoh  hodolea; 
in  £Mty  in  some,  their  numbeT  :?iasi  ^untable  on  the  fingws 


of  one  hand.'  Now,  the  liTer  as  a  nile  contains  great  abundance  kn.K^Jf^X 
of  B.  pestis,  no  matter  whether  the  plague  be  acute  or  sub-acute.  Report  on  a 
As  mentioned  already,  film  specimens  and  culture  of  the  enlarged  ^  r^SSe  • 
dark  liver  of  virulent  plague  show  great  crowds  of  B.  pestis.  byBrTEWn*' 
I  have  dried  and  preserved  separately  the  liver  of  several  guinea- 
pigs  dead  of  subacute  plague,  and  have  tested  emulsions  of 
these  organs  to  ascertain  whether  there  exists  any  difference 
between  the  protective  efficacy  of  liver  tissue  containing  many 
necrotic  nodides  and  of  liver  containing  markedly  very  few 
such  necrotic  foci.  My  view  is  that  the  necrotic  organs  (in- 
cluding the  liver)  must  contain  more  of  the  toxin,  and  therefore 
more  of  the  prophylactic  substances  than  organs  not  showing 
necrotic  changes ;  because  I  maintain  that,  as  in  other  diseases, 
the  necrotic  change  is  due  to  toxin  action,  and  that  therefore 
the  longer  the  animal  lives,  and  the  more  one  or  the  other  organ 
becomes  involved  in,  and  exhibits  the  process  of  necrosis,  the 
more  abundant  must  be  the  presence  in  that  organ  of  the  toxin. 
The  following  experiments,  14  and  15,  illustrate  this,  as  also 
the  further  foct  that  the  prophylactic  action  cannot  solely  rest  in 
dead  B.  pestis,  since  a  liver  not  containing  necrotic  nodules  is  in 
itself  very  rich  in  B.  pestis. 

Experiment  li. — A  guinea-pig  (a)  was  inoculated  cutaneously 
on  October  20th  with  a  24  hours'  old  agar  culture  of  virulent 
B.  pestis  directly  obtained  from  the  spleen  of  a  rat  dead  of 
acute  plague.  The  guinea-pig  was  found  dead  in  the  morning 
of  October  25th.  Post-mortem  examination  showed  :  necrotic 
bubo  ;  in  the  spleen  numerous  necrotic  nodules  ;  in  the  liver  no 
necrotic  nodules.  Film  specimens  showed  these  viscera  literally 
crammed  with  B.  pestis. 

The  liver  was  finely  cut  up  and  dried  at  46°  C.  for  three  days, 
then  powdered  and  dried  at  37^  C.  for  further  three  days. 

On  November  3rd  six  adult  rats  were  injected  subcutaneously 
each  with  watery  emulsion  of  10  milligrams  of  this  powdered 
liver.  On  November  10th  two  of  the  six  were,  together  with  a 
control  rat,  tested  by  cutaneous  inoculation  with  virulent 
B.  pestis.  The  control  rat  was  dead  with  acute  plague  on 
November  12th ;  the  two  prepared  rats  were  unaffected  and 
survived. 

The  remaining  four  prepared  rats  were,  with  one  control  rat, 
injected  cutaneously  on  November  15th  with  same  virulent 
B.  pestis  as  the  others.  The  control  rat  was  dead  November  1 7th. 
Two  of  the  four  protected  rats  also  died  on  November  20th. 
They  showed  bubo,  and  their  spleens  contained  a  few  B.  pestis, 
most  of  them  swollen  and  atypical. 

Experiment  15. — ^A  second  guinea-pig  (b)  (companion  of  previous 
guinea-pig  (a)  )  had  been  inoculated  cutaneously  on  October  2()th 
in  like  manner  with  the  other.  It  was  found  dead  of  subacute 
plague  on  October  26th.  The  liver  of  this  animal  was  crowded 
with  minute  punctiform  necrotic  nodules.  This  liver  was  prepared 
in  exactly  the  same  way  as  that  of  guinea-pig  (a).  On  November  3rd 
(the  same  date  as  in  experiment  14)  five  adult  rats  received  each 
watery  omalolou  of  10  milligrams  of  the  powdered  liver.    On 
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AfP.BHNo.L  NoTember  10th  two  of  these  ratSyand  on  XoTember  ISthCOit 
B«port  on  a  Ib  on  ezaotly  the  same  dates  as  in  experiment  14)  the  oth^  thrM 
VrojSfS^io ;  remaining  prepared  rats,  were  tested  cataneoaalj  ^with  the  wuut 
by  Dr.  Klein,      virnlent  B.  pestis  as  used  in  the  former  experiment.    All  then 

five  rats  were  unaffected  and  remained  alive. 

ExperimeiU  16. — A  third  goinea-pig  (c),  companion  of  the  two 
prcTiouB  guinea-pigs,  was  cutaneonsiy  infected  at  tlie  same  date, 
tje.j  October  20th,  with  exactly  the  same  material  as  the  other  twa 
It  was  found  dead  on  October  30th,  showing  bubo,  spleen  and 
lung  typical  of  subacute  plague  ;  liver  large,  crowded  with  necrotic 
nodules.    The  liver  was  prepared  in  the  same  way  as  the  otheni 

On  November  13th  four  adult  rats  received,  each  in  watery 
emulsion,  10  milligrams  of  this  powdered  liver.  On  November 
20th  all  four,  together  with  a  control  rat,  were  cataneously  tested 
with  virulent  6.  peetis  of  the  same  stock  as  was  used  for  like  test 
in  the  previous  experiments.  The  control  rat  was  found  dead  d 
acute  typical  plague  on  November  22nd.  The  four  prepared  nti 
remained  unaffected  and  survived. 

Hero  then  are  three  experiments  made  under  exactly  paraUel 
conditions,  viz. :  adult  rats  of  about  the  same  size  (148-166  grams) 
were  injected  each  with  10  milligrams  of  dried  liver  substance, 
and  they  were  tested  as  to  their  plague  susceptibility  at  the  same 
distance  of  time  from  primary  injection,  and  with  the  same 
virulent  B.  pestis  which  had  proved  ef&cacious  on  control  animals. 
But  the  results  differed  markedly.  In  experiment  14,  the  liver 
yielding  protective  material  had  in  it  no  noticeable  necrotic 
nodules,  and  two  of  six  rats  prepared  therewith  proved  insnffi- 
cientl y  protected.  On  the  other  hand,  in  experiments  1 5  and  16,  the 
livers  yielding  the  protective  material  showed  numerous  necrotic 
nodules,  and  all  the  rats  prepared  therewith  were  found  protected, 
five  in  one  case,  and  four  in  the  other.  The  conclusion  is,  I  tiiinki 
justified  that  provided  the  material  used  is  derived  from  an  (»^ 
showing  much  necrotic  change,  even  10  milligrams  will  suffice 
to  protect  an  adult  rat  against  subsequent  infection  with  virulent 
B.  pestis,  though  this  test  be  applied  as  early  as  one  week  after 
the  protective  injection. 

Experiment  17. — In  this  experiment  a  mixture  of  a  plurality  of 
dried  organs  of  guinea-pigs  dead  of  subacute  plague  (part  of  bnbo, 
and  part  of  spleen,  liver,  kidney,  suprarenale,  heart,  lungs)  v^ 
employed,  15*6  milligrams  (in  watery  emulsion)  being  injected 
into  each  of  eight  rats.    This  was  on  January  18th.    Next,  on 
January  27th,  they  were,  together  with  the  control  rat,  tested  by 
cutaneous  inoculation  with  virulent  B.  pestis.    The  con^ol  animal 
was  found  dead  on  the  morning  of  January  30th,  with  typical  acute    | 
plague.    Two  of  the  eight  rats  were  found  dead  on  the  6th  of 
February ;  they  showed  bubo  and,  principally,  pneumonic  plagne, 
namely,  extensive  consolidation  of  both  lungs  with  continaons 
masses  in  them  of  B.  pestis.    The  other  six  rats  remained  unaffecte<3 
and  survived. 

Experiment  18. — The  same  guinea-pig  organs  were  employee:^ 
but  this  time  only  parts  of  the  dried  necrotic  bubo  and  necrot—- - 
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jrved  as  the  protective  material.    Eight  rate  were  injected  app.  R.Kai, 

iry  18th,  each  receiving  16*6  milligrams.    On  January  27th  Beport  on  a 

:periment  17)  they  were  tested  with  the  same  B.  pestis  as  pJJJhjSSSo; 

ployed    in    the     previous    experiment.     All    remained  byDr.Ktom.' 
3d  and  survived. 

>ears,  therefore,  that  the  necrotic  bubo  and  the  necrotic 
umish  a  more  efBcient  material  for  protection   tiian  a 
of  all  organs,  some  of  which — ^kidney,  heart,  and  lung — 
Qo  necrotic  nodules. 

iment  19. — In  the  same  way,  experiment  was  made  with 
;ure  of  the  dried  organs  (bubo,  spleen,  liver,  and  lung) 
md  rats  dead  of  a/nUe  plague.  Eight  rats  each  received,  in 
emulsion,  15*6  milligrams  of  the  mixture  on  January  18th. 
ary  27th  they  were  tested  by  cutaneous  inoculation  with 
ulent  B.  pestis  as  was  used  in  experiments  17  and  18  on 
te.  The  result  was  that  two  of  the  eight  rats  were  found 
January  31st  with  modified  plague,  i.^.,  spleen  not  much 
containing  very  few  B.  pestis  ;  small  bubo  with  crowds 
estis,  but  many  showing  degenerative  changes.  Two 
I  the  eight  were  found  dead  on  February  5th,  with  plague 
ously  of  the  pneumonic  type,  t.«.,  extensive  consolidation 
i  with  continuous  masses  in  them  of  B.  pestis.  The 
ig  four  rats  survived. 

cture  therefore  of  the  organs  of  mice  and  rats  dead  of 
igue  is  not  so  efBcacious  as  the  necrotic  organs  of  a  guinea- 
of  subacute  plague. 

iment  20. — ^Under  this  head  I  record  the  result  of  injection  Mgct  of  itorae 
rats  of  various  races  with  the  dried  organs  (dried  over  Jj™®"^'***' 
c  acid  at  ordinary  temperature,  and  consisting  of  bubo, 
iver,  and  lungs)  of  a  rat  dead  of  typical  actUe  plague, 
emulsion  of  the  dried  material  was  injected  in  varying 
:  5  milligrams,  10  milligrams,  and  20  milligrams.  Of  rats 
with  5  milligrams  only,  none  survived  subsequent 
i  with  virulent  stock  of  B.  pestis ;  rats  injected  with  10 
ns  survived ;  as  did  rats  injected  with  20  milligrams, 
Q  a  particular  experiment  where  one  of  six  brown  ship 
umbed. 

3tails  are  as  follows  : — 

0  Six  brown  (ship)  rats  were  injected  on  May  Ist,  each 
with  5  milligrams.  They  were,  together  with  a 
control  brown  rat,  tested  with  B.  pestis  on  May  12th. 
The  control  rat  was  dead  May  15tL  Of  the  prepared 
rats  four  were  dead  on  May  17th;  B.  pestis  in  bubo 
and  spleen.  The  remaining  two  died  on  May  20th 
with  6.  pestis  in  bubo  and  spleen. 

)  Six  brown  (ship)  rats  were  injected  on  May  1st,  with  10 
milligrams  each,  and  were  tested  May  12th  All 
survived. 

)  Six  brown  (ship)  rats  were  injected  on  May  1st,  with  20 
milligrams  each,  and  were  tested  May  12th.  One 
was  dead  May  15th ;  the  others  survived^ 
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A#t.  Bjjfif,  1.       Experiment  21. — In  this  experixnent  the  ornuB  (1mbo»  sgLtn, 

Reprvft /Ml ft  liv^r,  Inns^,  kirlney  ami  heart;  of  mice  an*i  gnineft-pi^  deaid 

JJjrJJJSE*  .  «i^'4/«  pla^^ne  anrl  drie<l  at  ordinaiy  cemperatore  were 

^r  Of.  Kbrto  hlaclc  flhip  ratri : — 

(a)  H'lx    black  /"ahip;    rata    received    on    April    Ifth,  10 
milligrama. 

(h)  H'lx  black  rati!  received  on  April  12th,  5  milligruDi. 

(f)  Six  black  rata  received  on  April  12th.  7*5  milligruDL 

All  wf- re,  together  with  a  control  black  rat,  tested  on  Apnl  2M 
with  vimlenr  B.  pestia.  The  control  rat  was  found  dead  oa 
April  29th  with  typical  acute  plague.  Of  the  (a)  series  of  rata,  fire 
finrvivefl,  one  having  die<l  April  30th  with  acute  plagae.  Of  the 
(h)  Heri^  of  rata,  one  died  April  28th,  showing  bobo  widi 
nnrneroHH  degeneraterl  B.  pestia ;  epleen  very  few  B.  pestis:  noM 
in  the  bloo<l.  The  other  five  rats  of  (b)  series  survived.  Of  the 
(c)  penen  of  rats,  two  died  on  April  29th  with  typical  plagoCf 
nnmeroHH  B.  pestiH  in  bnbo  and  spleen. 

Better  resnlta  were  obtained  in  the  following  experiment : — 

Experiment  22. — (a)  Six  brown  (ship)  rats  received  each  on 
May  18th,  in  watery  emalsion,  20  milligrams  of  dm! 
necrotic  bnbo  and  spleen  of  a  guinea-pig  dead  of  w^ 
aaite  plague. 

(Jji)  Hix  black  (nhip)  rata  received  20  milligrama  of  the 
aame  material  and  at  same  date. 

On  May  Hist  all  were,  together  with  one  brown  and  one  bbd^ 
control  rat,  tested  by  cutaneous  inoculation  with  the  jnioe  of 
necrotic  matter  from  the  lung  (crowded  with  B.  pestis)  of  a  gniiMif- 
pig  dead  of  subacute  plague  (8th  day).  Both  control  ratBif^ 
(lead  on  the  morning  of  Jane  3rd,  showing  typical  acute  plague; 
spleen  large  and  crowded  with  B.  pestis.  All  the  twelve  prepirel 
mts  survived. 

These  ex  ))eriments  show  that  the  brown  ahipratsand  the  blackship 
rats  are  alike  capable  of  being  protected  by  organ  prophylacUe; 
and  further,  they  show  that  20  milligrama  of  the  necrotic  oigav 
of  guinea-pig  dead  of  subacute  plague  are  quite  sufficient  to  ensu^ 
oomplete  protection. 

It  deserves  notice  that  in  no  single  instance  in  the  case  of  biowa 
ship  rats  and  black  ship  rats,  even  when  20  milligrams  of  proidiy- 
lactic  was  employed,  was  their  death  due  to  toxin.    This  ia  ia 
striking  contrast  to  the  results  obtained  with  tame  white  ralBp 
in  regard  of  which  material   of  the  same  kind  injected  in  oon' 
siderably  smaller  amounts  caused  (as  haa  been  shown  in  previous 
experiments)  speedy  death  due  to  toxin.    Thus,  in  the  last  experi^ 
ment  (experiment  22)  dried  material  of  subacute  plague  guinea-pig^ 
used  on  six  brown  and  on  six  black  ship  rats  in  20  milligram  doee0 
was  fatal  to  none,  whereas  similar  material  in  like  dose,  and  indeed 
in  smaller  dose,  when  used  for  white  rats,  caused  (experiment  IS^ 
acute   toxin  death   in  four  out  of  twelve  rats ;    in  two  of  fir^ 
rats  (experiment  12) ;  and  in  two  out  of  eight  rats  with 
milligrams  (experiment  11)* 
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Now,  the  brown  rats  and  partioularly  the  black  rats  were  not  at  app.  b^No.  i, 

bigger  than  the  white  rats  used  in  these  experiments ;  as  a  Report  on  a 
itter  of  fact,  the  black  rat  is  in  its  adult  state  not  bigger  than  a  p^^hylSSo ; 
If -grown  white  rat,  though  the   adult  brown  rat  is  certainly  byfir.Kiein,' 
?ger  than  this,     I  have  not  actually  weighed  every  one  of  these 
ts,  but  I  have  weighed  a  good  many.    The  brown  ship  rat  which 
get  delivered  to  me  is  generally  an  adult  rat  weighing  from 

0  or  120  to  150  or  160  grams ;  and  the  adult  white  or  tame  rat  is 
out  the  same  weight,  though  some  old  examples  weigh  as  much 
230  grams.  But  the  black  ship  rat  weighs  always  under  100 
etms,  generally  only  between  70  and  90  grams. 

It  cannot,  therefore,  be  the  size  of  the  animal  which  protects 
e  race  of  rat  against  plague  toxin  and  not  the  other.  As  I  point 
it  in  another  report  in  this  volume,  the  tame  or  white  rat  is 
uch  more  susceptible  to  plague  infection  than  the  brown  ship 
t,  and  markedly  so  than  the  black  ship  rat ;  and  this,  as  it  seems 
me,  serves  to  account  for  the  fact  that  the  white  rat  is  also 
ore  susceptible  to  toxin  infection.  The  guinea-pig,  be  it  re- 
embered,  which  is  less  susceptible  to  plague  infection  than  the 
bite  rat,  is  also  less  susceptible  to  toxin  infection  (20  milligrams 

1  two  occasions). 

A  point  necessary  to  be  borne  in  mind  in  making  use  of  plague 
>xin  prophylacti(»lly  is  the  following.  As  must  be  expected, 
le  dry  materials  derived  from  different  sources — as  for  instance 
■oin  animals  infected  with  B.  pestis  of  different  virulence— do  not 
1  of  them  possess  the  same  toxic  or  the  same  protective  efficacy. 
)mparisons  therefore  of  the  susceptibility  of  different  races  can 
Jy  be  safely  made  in  regard  of  material  derived  from  one  and 
)  same  stock;  as  has  been  done  in  these  experiments.  But 
latever  the  variations  in  potency  due  to  source  of  material,  the 
aage  can  be  readily  standardised ;  the  different  dried  materials 
Uch  it  is  proposed  to  preserve  as  prophylactic  can  always  be 
>TOughly  mixed  as  powder,  and  the  mixture  standardised.  And 
B  is  one  of  the  advantages  I  claim  for  the  organ  prophylactic 
ar  Haffkine^B  prophylactic.  I  have  preserved  in  various  bottles 
Pious  mixtures  of  the  (powdered)  dry  organs  of  animals  dead  of 
tgue.  For  instance,  all  organs  of  mice,  of  rats,  of  guinea-pigs 
^  of  acute  plague  ;  all  organs  of  guinea-pigs  dead  of  subacute 
^gue;  bubo,  spleen,  liver,  and  lungs  all  containing  necrotic 
anges  from  guinea-pigs  dead  of  subacute  plague  ;  the  above 
v-eral  series  of  materials  dried  at  ordinary  temperature  over 
Xphuric  acid,  and  the  same  dried  over  sulphuric  acid  at  46'' C.  I 
Und  no  difficulty  in  thoroughly  and  uniformly  mixing,  first 
the  sterile  mortar  then  in  the  bottle,  the  different  materials,  or 
afterwards  testing  the  mixture  in  various  doses  on  rats  with  a 
ew  to  ascertaining  the  dose  which,  while  failing  to  cause  death, 
^Bured  the  production  of  the  necessary  protection. 

Xn  Betting  about  securing  a  stock  of  tissue  prophylactic,  I  have 
^^d  it  best  and  safest  to  start  with  a  stock  of  B.  pestis  which 
'^|fles  on  subcutaneous  injection  of  a  small  dose  into  the  groin  of 

^f-to-full  grown  guinea-pig  typical  acute  plague  within  72 
^^U* ;  which  in  the  white  rat  after  cutaneous  inoculation  causes 
'ite  plague  in  about  two  days — generally  in  from  between  36  or 

*U)ur8  and  48  or  50  hours  ;  and  which  in  tame  mic^  ca\M»^^a\3i^ 

^6783  ^  \^ 
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ACT,  a,  No,  1.  plague  in  30  to  36  hours.  With  such  strain  of  plague  obtained  by 
Report  on  a  me  from  the  bubo  and  spleen  of  acutely  fatal  human  cases  of  plague, 
p?j552cSc  J  ^  inoculated  guinea-pigs  cutaneously,  which  guinea-pigs  dying  after 
by  Dr.  Klein,  five,  six,  or  soven  days  of  subacute  plague  furnished  me  with  the 
large  amount  of  reliable  dried  material  that  I  am  preserving. 

In  further  illustration  of  the  method  of  preparation  and  use  of 
mat^irial  of  this  class,  I  cite  in  detail  an  additional  experiment. 

Experiment  23. — Three  half  grown  guinea-pigs  were  inoculated 
cutaneously  from  a  24  hours*  old  agar  subculture  of  the  (Man- 
chester) human  plague  case  stock.  Two  of  these  guinea-pigs  died 
on  the  6th,  the  third  on  the  7th  day.  In  all  the  bubo,  spleen,  and 
lungs  indicated  typical  subacute  plague,  with  numerous  necrotic 
foci ;  in  the  liver  there  were  only  few  such  foci,  but  film'specimena 
showed  crowds  of  B.  pestis. 

All  these  organs  were  finely  cut  up  and  dried  for  three  days  at 
46°  C.  over  sulphuric  acid.  The  material,  thereby  reduced  to 
dry  scales,  was  then  rubbed  down  into  fine  powder  and  thoroughly 
well  mixed.  It  was  then  kept  for  further  three  days  at  3?°  0. 
The  total  amount  of  dry  powder  amounted  to  16*2  grams.  Eight 
white  rats  were  now  injected  with  watery  emulsion  of  this  material, 
each  receiving  an  amount  corresponding  to  15*6  milligrams  of  dry 
substance.  None  of  these  rats  succumbed  to  the  toxin.  Fifteen 
days  later  they,  as  also  one  control  rat,  were  inoculated  cutaneooaly 
with  a  24  hours'  old  agar  culture  of  virulent  rat  plague  stock.  The 
control  rat  was  found  dead  before  48  hours  were  over  of  typical 
acute  plague  ;  bubo,  spleen,  liver,  and  heart's  blood  teeming  with 
B.  pestis.  All  the  prepared  rats  remained  unaffected  and 
survived. 

There  was  here  then  a  mixture  of  the  subacute  plague  organs  of 
three  guinea-pigs,  which  after  drying  yielded  16*2  gi*ams  of  pro- 
tective substance,  and  15*6  milligrams  of  which  was  efficient 
to  protect  a  rat  without  causing  in  that  animal  fatal  toxin  infec- 
tion. That  is  to  say,  in  this  one  lot  of  material  derived  from  three 
half  grown  guinea-pigs,  there  were  comprised  1,038  doses  of  a 
reliable  plague  prophylactic.  There  is  no  reason  why  the  organs 
of  twelve  guinea-pigs  dead  of  subacute  plague  should  not  be  mixed 
together  in  the  same  way  after  drying  and  powdering  them,  and 
subsequently  tested  in  like  fashion  as  to  standard  of  dosage.  As 
a  matter  of  fact  I  have  one  such  lot  weighing  48-50  grams,  of 
which  the  prophylactic  dose  was  ascertained  to  be  10-12"5  milli- 
grams per  rat — that  is  to  say,  the  total  would  furnish  something 
like  4,000  doses. 

As  already  mentioned,  I  have  obtained  the  plague  prophylactic 
which  I  have  been  describing  not  only  from  plague  organs  of 
guinea-pigs,  but  also  from  those  of  rats  and  mice  dead  of  acute 
plague.  But  in  practice  I  have  abandoned  prophylactic  derived 
from  rats  and  mice  for  the  reason  that  both  these  species  are 
^'  unclean  "  animals ;  that  is  to  say,  soon  after  death,  sometica^fl 
within  a  few  hours,  their  blood  and  their  spleen,  as  also  their  liver, 
are  liable  to  contain  extraneous  micro-organisms,  notably  Proteus 
vulgaris.  Unless,  therefore,  these  animals  are  accessible  for  uae 
in  articulo  mor^is—generally  they  die  in  the  early  ho^ra  ot  tlw 
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morning — ^they  are  less  snitable  for  the  preparation  of  the  above  a*'-^;^' 
prophylactic,  and  for  like  reason  during  the  "warm  months  they  Beport  on  i 
are  still  less  so.  &^ 

by  Dr.  Kiel 

The  gainea-p''g,  on  the  other  hand,  is  a  *'  clean  **  animal,  and  is 
in  the  above  respects  therefore  preferable.  Besides  this  guinea- 
pigs  are  animals  which,  when  inoculated  cutaneoasly,  furnish  the 
b^  examples  of  subacute  plague.  Moreover,  they  do  not  die 
suddenly,  the  subacute  disease  being  in  them  protracted,  and  they 
are  therefore  more  easily  accessible  for  use  when  in  a  dying 
condition  or  when  just  dead.  As  already  pointed  out,  the  amount 
of  protective  substances  formed  in  the  guinea-pig  under  subacute 
plague  is  greater — the  organs,  bubo,  spleen,  liver,  and  lung  being 
enlarged  and  containing  necrotic  masses  with  large  aggregations  of 
B.  pestis — than  in  the  guinea-pig  dead  of  the  acute  disease.  It  is 
for  these  reasons  that  I  have  finally  limited  myself  in  preparing 
and  storing  the  prophylactic  from  guinea-pigs  dead  or  dying  of 
subacute  plague. 

The  post  mortem  of  the  animals  is  made,  of  course,  with  sterile 

instruments.    The  outer  skin  is  thoroughly  well  washed  with 

disinfectant  and  the  skin  reflected  back  from  the  thighs,  inguinal 

region,  abdomen,  and  chest  with  sterile  Ecissors  and  scalped.    The 

bubo  is  cut  out ;  the  spleen,  liver,  and  lungs  are  carefully  removed 

and  placed  in  sterile  plate  dishes.    The  whole  of  these  proceedings 

can  be  readily  performed  within  a  couple  of  minutes.    Next,  with 

sterile  scissors,  the  above  organs  are  finely  cut  up  within  the  plate 

dishes,  spread  out  into  a  thin  layer,  and  then  placed  to  dry  over 

Bnlphuric  acid.    Assuming  the  work  to  be  done  in  a  clean  place, 

tlie  accidental  intrusion  or  micro-organisms  from  the  air  (fungus, 

^rcina)  can  be  but  small ;  and  if  the  drying  is  rapidly  done  at 

temperatures  at  which  these  microbes  do  not  multiply  (^.^.,  at  a 

temperature  of  45''-47°  C.)  contamination  with  air  microbes  need 

^use  no  trouble.    In  order  to  meet  the  risk  of  contamination  just 

Mentioned,  tne  drying  over  sulphuric  acid  is  carried  out  in  a 

^nfined  space.    During  the  warm  months  of  the  year  drying  at 

^^inary  temperature,  or  worse  still  drying  at  37"  C,  had  to  be  aban- 

I^Ued,  since  the  material  in  some  of  the  plate  dishes  putrified  and 

'^^came  useless,  notably  those  of  the  plague  rats  and  mice.    As  a 

festUt  of  drying  the  organs  over  sulphuric  acid  at  4rt°  C.  the  finely 

^^^t  up  organs  placed  as  a  thin  layer  in  open  (sterile)  plate  dishes 

within  a  well  and  tightly  fitting  copper  oven  furnished  with 

^^STulators  such  as  is  used  for  paraffin-embedding  in  laboratories, 

^terial  is  obtained  after  three  days  as  perfectly  dry  thin  scales. 

^^  is  easily  scraped  out  of  the  dishes  into  a  sterile  mortar  and 

P^'Wdered.    There  is  no  risk  whatever  connected  with  this  process  ; 

J^l  B.  pestis  are  certainly  dead  at  the  end  of  the  three  days.     I 

«^Ve  again  and  again  tested  this  material,  after  three  days'  drying 

^   46**  C,  in  plate  cultures  and  by  animal  experiment  and  have 

^^Ver  found  in  it  a  trace  of  living  B.  pestis.    As   during  the 

^^Ushing  and  powdering  of  the  scales  some  moisture  may  have 

^'^^ined  access  from    the  air,  the  powder  is  placed  into  wide- 

^Outhed  sterile  bottles,  plugged  with  sterile  cotton  wool  and  kept 

.  ^^reafter  for  two  or  three  days  at  37''  C.    The  glass  stopper  is  then 

'^placed,  the  materiai  being  j^nished  and  in  a  condition.  \iO  T^xnalva 
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APP.  B^Nai>  preserved.  When  it  is  desired  to  transmit  it  to  a  distance,  a  thin 
layer  of  paraffin  can  be  easily  applied  to  the  month  of  the  bottle  to 
farther  protect  the  contents  from  moisture. 


Report  on  a 
new  PlAffue 
Prophylactio ; 
by  Dr.  Klein. 


For  injection,  a  definite  quantity  of  the  powder  is  weighed  ont 
on  a  fine  balance  and  transferred  into  a  sterile  mortar.  Next,  a 
small  amount  of  a  previously  determined  quantity  of  sterile  vrum 
distilled  water  is,  in  the  first  instance  added,  and  the  powder  well 
rubbed  up  with  it  so  as  to  form  a  uniform  thin  paste  ;  afterwards 
the  rest  of  the  water  is  added  and  the  rubbing  down  completed. 
The  resulting  turbid  emulsion  readily  passes  through  the  needle 
of  a  Pravaz  syringe.  For  rats  I  inject  subcutaneously  into  the 
groin  from  ^  to  f  cc.  of  emulsion,  for  guinea  pigs  I  inject  1  cc 
The  amount  of  the  prophylactic  weighed  out  and  rubbed  down 
depends  of  course  on  the  dosage  required ;  the  amount  of  water  to 
be  added  is  of  little  account  so  long  as  the  amount  of  the  dry 
prophylactic  is  determined  and  accurately  rubbed  up  in  it  To 
give  an  example  :  If  I  propose  to  inject  15'6  milligrams  per  rat,  I 
weigh  out  100  milligrams,  rub  it  down  in  4  cc.  of  warm  distilled 
water  and  inject  ten  syringe-divisions  of  the  emulsion  per  rat; 
for  each  cubic  centimeter  would  correspond  to  25  milligrams 
therefore  ten  divisions  would  be  |g  of  25  milligrams — 16  divisione 
of  a  Pravaz  syringe  being  equal  to  1  cc. — which  is  equal  to  15*6 
milligrams. 

The  guinea-pigs  and  the  rats  alike  show  next  day  a  slight 
tumour  about  the  point  of  injection.  This  by  the  end  of  a  week  has 
almost  disappeared,  leaving  behind  a  hard  indurated  nodule.  Even 
after  two  weeks  the  remains  of  the  injected  material  in  the  form 
of  a  dark  pigmented  nodule  is  still  recognisable.    But  during  all 

Effect  of  tiMue  ^^^^  time  and  later  the  general  condition  of  the  animals  is  quite 

toxin  on  tame    unaltered. 

rati 

The  testing  of  resistance  of  the  prepared  animal  to  plague  is 
performed  after  the  required  time  by  inoculating  it  ciUaneoitsly  u 
described  on  a  former  page  with  reliably  effective  virulent  material, 
always  using  also  at  the  same  time  a  normal  control  animal.  These 
conditions  have  invariably  been  followed  by  me,  for  otherwise  no 
reliable  index  would  be  available  for  the  gauging  of  the  resistance 
of  the  prepared  animals. 

In  concluding  this  part  of  my  report  I  wish  again  to  emphasise 
the  curious  fact  ascertained  by  me  in  the  case  of  guinea-pigs, 
as  also  of  rats,  namely,  that  the  subsequent  cutaneous  injection  of 
insufficiently  protected  animals  with  virulent  B.  pestis  does  not 
generally  lead  to  the  development  of  typical  plague ;  of  plague 
that  is  in  which  the  bubo,  the  spleen,  liver,  and  hearths  blood 
contain  crowds  of  B.  pestis.  That,  on  the  contrary,  the  necrotic 
bubo  contains  many  degenerated  almost  spheroidal  B.  pestis ;  that 
the  spleen,  the  liver,  and  the  heart's  blood  contain  very  few 
B.  pestis,  if  any  ;  but  that  the  lungs  show  the  principal  changes  in 
the  form  of  more  or  less  extensive  grey  and  white  consolidationB 
in  which  B.  pestis  are  present  in  connected  masses.  I  have  already 
offered  the  suggestion  that  these  facts  represent  a  counterpart  to 
the  form  of  plague  known  m  IYl^  Vi\]jnsai  wiib\^t  as  *'  pneumonio  ** 


fne,  and  that  possibly  therefore,  in  the  human  snbject,  this  ^'^-  B^^**  ''J 
n  of  plague  may  be  the  expreaaion  of  minor  SEBCeptibility  of  B«port  od  ■ 
infected  individual,  "     ™'~'* 

r.'BJ«rn.' 


t  may,  of  conrse,  be  urged  that  the  injection  of  a  human 
ject  with  tissue  material  from  an  animal  dead  of  plague  is 
rocees  to  which  objection  may  not  unreasonably  be  taken  : — 

(1)  There  may,  it  might  be  contended,  by  Bome  unlucky 

chance    still    remain   some  living   B.   pestis  in  the 

I  material.  As  to  this,  I  do  not  think  there  is  even  a 
shadow  of  ground  for  apprehension.  The  material 
after  three  days'  drying  at  46°  C.  in  thin  layer  and 
after  rubbing  down  to  a  powder,  with  a  fiirlher  drying 
at  37°  C.  for  three  days,  is,  as  far  as  human  experience 
can  make  it  absolutely  certain,  devoid  of  any  trace 
of  living  B.  pestis.  Anyone  who  has  made  experi- 
ments on  drying  material  originally  containing  living 
6.  pestis  will  at  once  understand  this.  Besides,  snch 
objection  can  hardly  be  raised  if  the  dry  powdered 
material  has  been  kept  as  Buch  for  some  time  in  a 
hermetically  closed  sterile  bottle.  The  very  large 
nnmber  of  experiments  that  I  have  performed  on 
rata  fully  establishes  this. 

(2)  A  second  possible   objection   refers  naturally  to    the 

animal  source  of  the  prophylactic.  But  this  can  hardly 
be  considered  valid  if  it  be  remembered  that  human 
beings  are    in    practice    frequently    injected    with 

»  animal  products  in  a  variety  of  diseases,  not  only  for 
protective  bnt  for  curative  objects,  Vaccine  and  the 
anti-diphtheria,  anti-tetanus,  anti-plague  sera,  as  well 
as  adrenalin  and  thyroid  extract,  are  all  taken  from 
animals. 

(3)  A  third  objection  might  be  directed  against  leaving  to 
^^  others  the  weighing  out  and  making  of  the  emulsion 
^^K  from  the  dry  raw  material  and  the  seeing  that  it  is  of 
^^B  the  proper  uniform  cliaracter  and  proportions,  easy  to 
^^H  draw  into  a  hypodermic  syringe  and  readily  injected. 
^^B  I  can  quite  understand  this  objection,  if,  for  instance, 
^^V  under  stress  of  necessity,  the  whole  procedure  is  left 
^^^  to  the  hands  of  unskilled  assistants ;  but  no  one  would 
^^B  suggest  that  important  procedures  such  as  these  and 
^^K  other  similar  procedures  where  the  life  of  a  human 
^^^E  being  is  concerned  should  anywhere  be  prdctised 
^^H  by  other  than  skilled  persons. 

a  order  to  meet,  however,  these  various,  objections  I  have 
erimented  in  the  direction  of  obtaining  a  filtrate  of  the  emal- 
i  of  the  prophylactic  powder.  Such  filtrate  can,  I  am  able  to 
w,  be  prepared  quite  clear,  can  be  perfectly  sterilised,  and  can 
waled  and  preserved  just  like  other  clear  fluids  derived  from 


jKflkL  animal  turaefl  and  eTtxmmvelj  used  in  a  Tsiiestj  of 
onder  irarions  conditiona. 

I  proceed  now  to  describe  in  detail  exp^rimoitB  in  tiiii  eoK- 
nexion. 

Experiment  24. — ^A  watery  emnlsion  ha^in^  been  made  d 
the  prophylactic  Tgninea-pigs'  necrotic  organs)  oaed  in  aennl 
previoas  experiments  and  found  folly  capable  of  protecting  naii 
1^*6  milligram  doses,  this  emoLdon  was  heated  at  70^  C.  te  U 
minntes  and  afterwards  cooled.  On  Jannary  2nd  it  was  injectol 
in  15t)  milligram  dose  into  each  of  fonr  rata.  On  JanvafjllA 
these  rats,  together  with  a  control  rat,  were  inocniated  cntaneoorij 
wiih.  vimlent  B.  pestis  of  the  laboratcny  stock  of  rat  plague,  ii 
a  resnit  the  four  protected  rats  remained  imaifected  lad 
survived,  whereas  the  control  rat  was  found  dead  on  the  monuBg 
of  January  I3th  with  typical  acnte  plague. 

'•  The  direct  object  of  this  experiment  was  to  aacertain  whete 
the  heating  of  the  watery  emulsion  to  7(P  C.  for  J  5  minatai 
caused  any  loss  of  the  protective  efBcacy  of  the  prophylactic,  ii 
the  result  shows,  and  as  indeed  several  other  experiments  also  sliov, 
even  heating  the  watery  emul&ion  at  70°  C.  for  15  minutes  on  tvo 
successive  days  has  no  deleterious  influence  on  its  protectit9 
efficacy.  The  emulsion  of  the  prophylactic  heated  to  7(f  C.  Cor 
15  minutes  was  also  duly  tested  by  plate  cnltnre,  and  was  foond 
to  be  quite  sterile. 

In  the  next  place  a  portion  of  the  above  watery  emulsion  was 
passed  through  a  filter,  an  ordinary  single  paper  filter  being  used. 
Such  watery  emulsion,  maile  as  already  described,  being  allowed 
to  sediment,  before  the  fluid  part  was  passed  through  the  filter,  the 
glass  funnel  and  paper  of  which  was  of  course  sterile.  The  filtrate 
thus  obtained  is  a  clear  light  brown  fluid. 

I  gather  this  filtrate  as  it  comes  through  the  filter,  to 
the  amount  in  each  instance  of  5-6  cc,  in  sterile  thin  tert 
tubes,  which  are  then  replugged  with  the  cotton  wool  and 
are  heated  in  the  water-bath  at  70°  C.  for  15  minutes  on  two 
successive  days.  After  this  the  tubes  are  sealed  up,  by  fusing 
tho  glass  and  drawing  out  the  part  of  the  tube  between  the  fluid 
and  the  plug.  By  the  heating  to  70^  C.  for  10-15  minutes  the  at 
first  limpid  fluid  becomes  slightly  opalescent.  Agar  plate  cultures 
with  three  drops  each  made  of  the  filtrate  after  the  first  and 
second  heating,  yield  no  growth  of  any  kmd  on  the  plates. 

The  clear  filtrate  in  question  has  been  tested  on  rats,  each  rat 
receiving  by  injection  the  amount  that  would  correspond  to  20 
milligrams  of  the  dry  prophylactic,  namely  1  cc.  The  efficacy 
of  this  twice-heated  filtrate  is  proved  by  the  following  experi- 
ment :  — 

Experiment  25. — Of  the  prophylactic  (necrotic  organs  dried  at 
46°  C.  of  guinea-pigs  dead  of  subacute  plague)  that  had  beea 
found  fully  capable  of  protecting  rats  in  15*6  milligram  doses,  a- 
filtrate  was  prepared  as  above  described,  and  1  cc.  of  this  filtrate, 
twice  heated  (corresponding  to  20  milligrams  of  dry  prophylactic) 


was  injected  into  each  of  four  rals  od  January  17th.  On  app-B. 
January  27th  these  rats,  together  with  a  control  rat,  were  Beport< 
inocalated  eutaneously  with  B.  pestie  from  the  laboratory  stock  pJmhTi 
of  rat  plagae  culture.  The  control  rat  was  foand  dead  in  the  by  Sr,  b 
morning  of  January  30th  with  typical  acute  plague.  All  the 
other  (prepared)  rats  remained  unaffected  and  survived. 

I  have  in  several  further  experiments  tested  this  filtrate 
after  it  has  been  sealed  up  and  kept  in  a  coot  aud  dark  place 
for  six  weeks,  aud  have  obtained  with  it  like  satisfactory  results. 
It  is  not  necessary  to  detail  other  similar  experiments,  in  which 
filtrate  prepared  from  different  slocks  was  injected  into  rats 
without  beipfr  previously  heat«d,  after  being  heated  once  only 
at  70°  C.  for  15  minutes,  and  after  being  twice  so  heated.  They 
uU  yielded  satisfactory  results  in  20  milligram  doses  (1  cc.  of  the 
filtrate)  provided  that  the  stock  was  such  that  15-6  milligrams 
of  the  powdered  prophylactic  had  been  efficacious.  This  of  course 
has  to  be  first  ascertained,  in  order  to  gauge  the  dose  of  the  filtrate 
required. 

It  is  obvious  from  the  above  experiments  with  the  filtrate  that 
this  prophylactic  fluid  does  not  owe  its  protective  efficacy  solely 
lo  the  bodies  of  the  B.  pestis  contained  in  the  dry  prophylactic,  but 
that  its  virtue  is  in  a  measure  due  to  substances  readily  extracted 
firom  the  tissues  by  water.  That  the  bodies  of  the  bacilli  do,  how- 
ever, possess  a  certain  share  in  the  prophylactic  action  is  shown  by 
the  fact  that  the  dose  of  the  filtrate  has  to  be  larger  in  comparison 
with  that  of  the  raw  material,  this  proportion  being  something  like 
thejequivalent  of  20-25  milligrams  in  the  filtrate  tol5'G  milligrams 
of  the  raw  material.  I  have  likewise  ascertained  by  experiment, 
that  after  extracting  with  water  the  raw  material  in  preparing 
the  filtrate,  the  sediment  left  on  the  filter  has,  when  injected 
into  rats,  protective  efficacy,  provided  it  is  used  in  sufficiently 
large  dose. 

From  these  experiments  it  appears  perfectly  feasible  to 
prepare,  sterilise,  and  preserve  in  sealed  tubes  a  thoroughly 
efficient  prophylactic  fluid  from  the  organ-material,  and  thus  to 
meet  certain  objections  which  might  be  entertained  against  the 
new  prophylactic  as  a  mere  tissue  emulsion. 


Summarising  the  results  of  the  above  experiments  it  would 
appear  that  the  injection  of  rats  with  efficient  material — the  raw 
or  the  heated  filtrate  of  emulsion  of  dried  plague  organs — in 
appropriate  dose  has  proved  protective  in  as  short  a  period  as 
seven  days  against  subsequent  cutaneous  inoculation  of  virulent 
B.  pestis  ;  against  plague  infection  that  is  administered  in  the 
most  effective  manner.  Further  it  appears  that  the  pro- 
tection thus  afforded,  though  inducible  so  speedily,  may  be 
trusted  to  persist  many  days  and  even  weeks.  I  could  supply 
instances  indeed  in  which  the  interval  between  protective 
inoculation   and    successful    resistance  of  virulent  test  was  as 
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A>p.B«Wo.L  innch  as  fonr  to  five  months.  As  regards  prodnckioii  ipeefif  il 
protection,  the  organ-prophylactic  with  which  I  haTe  expenaoli' 
would  seem  to  possess  distinct  advantage  OTer  the  H^&iMdl 
Calmette  prophylactics,  if  it  be  tnie,  as  is  alleged,  that  tky« 
not  to  be  depended  on  to  secore  protection  imless  tiie  intaid 
between  the  injection  of  the  prophylactic  and  infectifla^ 
n.  pentis  amonnts  to  10  days  or  a  fortnight.  As  regards  tiie  tm* 
heated  filtrate  of  emulsion  of  efficient  dried  raw  matnlif 
experiments  go  to  prove  that  an  interval  of  nine  days  JsniitMly 
sufficient  to  secure  complete  protection. 


427 


No.  2.  APP.  B,  No.  9. 


Test  of  the 

PORT  on  Test  of  the  "  New  Plague  Prophylactic  "  on     New  piagoe 

Prophylactto 

Monkeys  ;  by  Dr.  Klein,  F.R.S.  on  goo|^; 

the  preceding  report  evidence  has  been  brought  forward  as 
e  efficacy,  in  the  case  of  the  rat,  of  this  *^  organ  prophylactic.*' 
atery  extract  of  the  dried  necrotic  parts  of  the  organs  of 
ea-pigs  dead  of  subacute  plague,  injected  in  doses  correspond- 

0  15*6 — 20*6  milligrams  of  the  dried  material,  has  been  shown 

1  fully  capable  of  protecting  rats  against  subsequent  infection 
virulent  plague. 

is  being  the  case,  it  became  important  to  test  this  ^^  organ  pro- 
actio  **  on  monkeys,  in  order  to  ascertain  whether  or  not  there 
promise  of  its  application  to  the  human  subject  proving 
ary  and  justifiable. 

has  appeared  from  previous  reports  that  in  protection  of  rats 
ir  (double)  doses  of  the  Hafifkine  prophylactic  are  required 
,  according  to  published  statistics,  is  the  case  for  protection  of 
man  subject ;  and  the  like  may  therefore  safely  be  assumed 
►Id  good  for  the  "  organ  prophylactic.'*  Similarly,  the  monkey 
^cus  Rhesus)  which  was  the  subject  of  the  following 
riments  being  not  less  susceptible  than  man  to  virulent 
ae,  it  is  permissible  to  anticipate  that  a  dose  of  the  ^'  organ 
hy  lactic  "  sufficing  to  protect  this  animal  would  prove  equally 
ceable  in  the  case  of  the  human  subject. 

undertaking  experiments  in  the  above  sense  on  the  monkey 
18  first  of  all  necessary  to  procure  a  strain  of  B.  pestis  fully 
lent  for  that  animal,  the  Macacus  monkey  being  less  sus- 
ible  than  the  tame  rat.    Accordingly: 

tperiment  1. — A  monkey.  No.  1,  was  injected,  subcutaneously 
le  groin  on  February  24th,  1906,  with  a  few  drops  of  an 
Ision  of  a  24  hours  old  plague-growth  on  agar.  This  agar 
ire,  which  was  a  subculture  of  B.  pestis  derived  from  a  fatal 
an  case  of  plague  in  Manchester  in  June,  1905,  proved,  when 
d  on  rats  by  cutaneous  inoculation,  fully  virulent ;  it  invariably 
ed  death  of  the  rat  from  typical  acute  plague  in  36-72  hours. 

onkey  No.  1  was  found  dead  on  the  morning  of  March  2nd  ; 
d  appeared  ill  on  March  1st,  being  quiet  and  off  its  feed.  On 
•mortem  examination  the  following  condition  was  noted  : 

le  inguinal  glands  of  the  injected  side  were  enlarged, 
irsemic,  and  very  juicy,  and  the  tissue  around  the  glands  was 
oiatous ;  the  spleen  was  enlarged,  dark  ;  the  liver  was  much 
rged  and  hypersemic.  The  tissues  of  the  bubo  and  of  the 
*  were  crowded  with  B.  pestis ;  the  spleen  and  the  heart- 
d  contained  a  fair  number  of  B.  pestis.  Sections  through 
hardened  inguinal  glands  show  the  cortical  and  medullary 
ph-sinuses  flooded  and  injected  with  dense  masses  of  B.  pestis, 

altures  were  made  of  the  juice  of  the  bubo,  and  subcultures 
his  strain  of  B.  pestis  have  remained  for  several  months  in 
in  the  laboratory  as  stock  cultures.  They  are  of  high  degree 
irulence  alike  for  the  tame  rat  and  the  guinea-pig. 


^l)r.Kl0& 


4» 

lirli^sioLiL       Tint  thej  mre  ftlao  of  high  Timleoce  for  the  mookej  la  pnn«i 
ij^^^^^         by  the  following  experiment : 

Sg^ff;^         A  monkej  (No.  2)  was  injected  sabcntaneooalj  with  a  fev 

drops  of  the  nirbid  emnlson  of  the  growth  from  a  24  hoins  oU 
agair  ealtnre.  The  anTwtal  wis  found  dead  in  the  jnomii^  of  the 
sixth  day.  On  post-mortem  examinatioQ  it  showed  babo^  enluged 
spleen  and  lirer,  with  copious  presence  of  B.  pe^isw 

Krperimtni  2. — ^Two  monkeys  (No.  3  and  No.  4)  reeeired  m 
March  Lkh.  sabcntaneoosiy  in  their  groins^  a  watery  extract  of 
*^orean  prophyiactic^ — ijt^  of  gninea-pAg  necrolie  or^uis  dried 
as  4^~  C.    C>f  this  material  in  the  drr  state  it  had  been  aseertuned 

w  

(^see  nnmerons  experiments  in  preTions  report)  that  l^-i  mSSr 
grams  fully  soMoed  to  protect  an  adolt  tame  rat  agaimi 
subeeqtMBt  cntaneoos  infection  with  plague.  The  amoul 
injected  into  the  aboTe  monkeys  corresponded  to  25  miTllgmM 
dnr  material  per  monkey. 

On  Mirch  I3ch  both  m€»keys  were  qniet^  and  diey  did  ool 
fieed.    By  the  next  day  they  had  recoTered  and  seemed  qvli 


On  Xj^rv^h  2Tth  moctkey  Xol  3  reeexTed,  sabcntaceoiidy  in  t^ 
gcvHQL  f  or.  of  the  tiirt>id  emniaoa  of  the  growth  of  a  24  hous'oU 
a^rar  :sixbcQltiir«  <^  the  bobo  of  monkey  No.  1 :  the  amount  injedcd 
cotrTVt«w&iLQX  ti>  abo^t  ooe-cMrd  of  the  wlu^e  agar  culture.  M 

thtf  <;&me  :iizi^  tw-«:  rfcs^  were  inoctilated  cvtjJieoQsly  with  a  tn» 
Oi^  :c:^  5;izi-e  eci:iI:5ioc.     B^jch  these  rats  were  fonnd  dead  of  typiol 

A  w\^k  ki:er.  AprLL  oru,  mocikey  No.  4  likewise  reeeired*  wb- 
c<i4Uk::>;oa^y  Lz.  th<^  irr^-iii.  ^  cc  o<d  tinrbsd  emtilsLoa,  correspopdiay 
;JK^  C'«?6,"'CT*  :o  :ib:-:i:  oa-e-chiri  ^  a  24  h-^mrs"  old  agar  sabealnireof 
tbw  bclrc  -.'if  2i':cJr^y  Nx  I.  An  th«  same  tinte  two  rats  wefe 
tu.%v:ilji:tf^l  .•"r:a:i«e'^;i:5ly  wiii5L  a  iir>L"e  of  the  sune  emnlson.  BaA 
c*5?  wvc^  :\''c:i'i  i-iifci  ':a  ^^f  Tcy?cn.in^  of  April  AJi.  with  typoi 

A<  i  r^fijcl::  :^  :<«c  wiii  Ttnl-eiis  pii^e.  msonkey  So^ZremuJit^ 
ctorrijJ.  "S-,v  4.  ^•.'ourl  ^x^k  izui  oif  ks  feed  4?  hoars  after  tk 
XT^^^:-4  .;c^  i:4!d  4^x::\f  r^"VT\«:^  in  aa^cher  day.  Tliereafter  boA 
;j^r.;T.vfcI.<  T^cciuiiLT.'^vi  ;^xi:^  z?:cTmiL  Tbey  wwe  killed  three  weAi 
;U:rs'c  >>  ^-^V.'.'c.'C.'irrL.  iz»i  v^*i  poscHny^KeflSL  aEE  their  Tiscera  ineh»te 
<^  ?.>::  ^ctjcr-TL-^cj?  jcl.i  v-txlinr^  w>«^  fi^aaal  nonnaL  locaUr  no 
*vkv^l:r^.  y^vn  liibsw  li-fo.  n  5jxIow^  tBua  a  do»  of  the  *oifi^ 
^*^*ilx>ij^;a3c^  orcT^ftscccji^jar  w  i>  aiillapanK  of  dry 


Ksy^  - ^  ^'fri'.,  Si^  —  ?%v  nj^JiJbiy^  N:»*.  Oi  josii  f •  reeeired 
Av.**      Vv>v    >3t    <aK*aii.~wcaif    i3;>^nn?:a  ca    dbe    groin 
^j;r^A>fi\.v    «*K    4i^•^   ^u^:nL<i^    •*•  .-ncia   TcciryiKor **  ji$  was 
R\;,vc*  ."^^v^-:?  4  1     ^1  ^X4iX  :iixrf   iiffDHik'^  iSsKi  tJbe  dose  for 

V^'M>.  vr..v;ijO^  ?^caiiii!<<\£  it«aL:.ncCy  XTiitf^xtigil, 

I  .V   ,s:  ji.  ^x'-C'^'A  ^ctf.xli$i^>a  ^u  Ji  :£4  jmoiT^^  wmt  :satbczlls«ie  of 
IK^^*^  .4  :ttNr&l^>(  N^\  I.    As  ;iirt  sun^  4L3i!e  iw^ 
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Inocalated  cntaneonsl)' with  a  trace  of  the  same  B.  peetis  emul-  app.  B,: 
Bion.  One  of  these  rats  was  found  dead  in  the  evening  of  xwtoTa 
Way  2nd,  the  other  on  the  morniug  of  May  3rd.  In  both  caaee  S'"/'? 
death  was  from  typical  acute  plague.  on^fiank 

Monkey  No.  5  remained  nnaffected,  hnt  monkey  No,  C  was 
dlBtinctly  ill  on  May  2nd;  quiet,  sleepy  and  refusing  food.  It 
remained  in  this  state  for  several  days,  milk  being  the  only  food 
that  it  woiild  take.  On  May  7th  the  animal  seemed  a  little 
livelier  and  took  solid  food  (rice  pudding  and  bananas)  i  by  May 
9th  or  10th  it  had  quite  recovered. 

Both  monkeys  were  killed  by  chloroform  on  May  19th.  Post 
mortem  all  organs  appeared  normal.  Monkey  No.  6,  however,  had 
a  small  caseous  nodule  at  the  seat  of  injection;  but  neither  by 
films  nor  by  culture  could  any  B.  pestis  he  demonstrated  in  its 
tissues. 

In  this  experiment  20  miiligrams  were  sufficient  to  protect  the 
monkey  against  a  Eupra-lethal  dose.  But  as  regards  one  of  two 
animals,  this  amount,  although  efficient  to  protect  against  fatal 
issue,  was  ineufficieut  to  prevent  the  monkey  from  becoming  ill. 

Experiment  i. — Two  monkeys,  Noe,  7  and  8,  were  now  dealt 
with  protectively  in  somewhat  different  fashion  :  A  watery  emul- 
sion having  been  made  of  organ  prophylactic  (of  the  same  stock 
Bs  that  used  in  the  preceding  experiments),  this  emulsion  i 
filtered  through  fine  blotting-paper,  and  a  clear  slightly  brownish  1 
filtrate  obtained.  This  filtrate  was  then  heated  on  two  s 
days  at  70°  C.  for  ten  minutes  on  each  occasion.  By  this  means 
the  absolute  sterility  of  the  fluid  was  insured.  Each  of  the  abova 
monkeys  was  made  to  receive,  subcutjmeouely  in  the  groin,  an 
amount  of  the  lluid  thus  prepared  which  corresponded  to  25 
milligrams  of  dry  raw  organ  powder.  The  injection  was  made 
on  May  14th. 

Both  animals  seemed  off  their  feed  on  May  17tb,  but  on  May 
19th  were  again  normal. 

On  May  28th  both  these  monkeys  were  injected  subcutaneously 
with  ^  c.c.  of  a  turbid  emulsion  corresponding  to  one-third  of  an 
agar  subculture  of  the  bubo  of  monkey  No.  1.  At  the  same  time 
nine  rats  (designed  for  a  particular  purpose)  were  cutaneously 
inocnlated  with  a  trace  of  the  same  plague  emulsion.  All  nine 
rata  died  of  acute  typical  plague  between  40  and  Ti  hours. 

The  two  monkeys  seemed  somewhat  indisposed  on  May  30th, 
taking  little  of  their  food.     By  May  3lst  they  again  fed  well. 

One  of  the  monkeys  (No.  7)  was  found  dead  in  the  morning  of 
June  7th.  It  had  been  unwell  for  several  days  previously,  being 
quiet  and  not  feeding.  On  post-mortem,  monkey  No.  7  presented 
UiB  following  appearances  :  Extensive  gangrenous  ulceration  of 
the  inguinal  and  femoral  region  of  the  injected  side,  several  inches- 
in  length,  with  exuding  malodorous  ichor  ;  the  muscles  of  the  thigh 
and  abdomen  undermined.  Spleen  and  liver  showing  numerous 
B.  pestis.  In  both  lungs  patches  of  hepatization  with  numerous 
B.  pestis. 

Monkey  No.  8  remained  well.  It  was  killed  by  chloroform  on 
June  filth.    On  post-mortem  examination  all  its  viscera  were  found 
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Agp.B,wo.2.    normal ;   at  the  seat    of    the    injection  there  was  no  change. 
Ttostof  the        B.  pestis  not  detected  in  any  of  the  tissues. 

iwhyiaotie         It  has  been  shown  in  another  report  in  this  yolome  that  the 
by^jISSn.'     twice-heated  filtrate  of  organ  prophylactic  of  definite  strength 

is  fully  endowed  with  protective  power  for  the  rat,  but  that 
for  securing  protection  the  dose  of  the  filtrate  has  to  be 
slightly  larger  than  in  the  case  of  the  raw  material ;  the  ratios 
of  the  one  and  the  other  being,  in  terms  of  milligrams,  probably 
something  like  15-20  of  the  raw  material  to  20-25  of  the 
filtrate.  In  the  present  instance  filtrate  corresponding  to  25 
milligrams  of  raw  material,  though  found  fully  efficient  to 
protect  one  monkey  against  a  multiple  fatal  dose  of  virulent  B. 
pestis,  did  not  suffice  in  the  case  of  another  of  these  animals.  Death 
of  this  other  monkey,  which  was  delayed  9-10  days,  may,  howeyer, 
have  been  parti}*  due  to  the  extensive  gangrenous  sore  which  occurred 
at  the  site  of  the  (second)  plague  injection.  Such  condition,  viz. : 
a  gangrenous  sore  several  inches  in  length  exuding  malodorons 
ichor,  is  certainly  not  a  normal  result  of  subcutaneous  injection  of 
plague  culture.  Possibly  swelling  in  the  groin  at  the  seat  of 
injection  caused  the  animal  to  keep  on  scratching  the  place, 
thereby  making  it  sore  and  thus  favouring  septic  change  which 
may  have  fatally  enhanced  the  action  of  the  B.  pestis.  In  any 
case  the  result  in  this  animal  cannot,  I  consider,  be  regarded  as 
seriously  calling  in  question  the  sufficiency  of  the  particular  doee 
against  fatal  issue  of  plague  infection  of  the  monkey. 

Experiment  5. — Two  monkeys,  Nos.  9  and  10,  were  injected  on 
June  29th  with  twice-heated  filtrate  of  exactly  the  same  material 
as  in  Experiment  4.  But  this  time  each  animal  received  a  dose 
corresponding  to  30  milligrams  of  the  raw  material,  that  is  to  5 
milligrams  more  than  in  the  preceding  experiment. 

Both  animals  remained  unaffected. 

Fourteen  days  later,  July  13th,  they  each  received  snbcu- 
taneously  in  the  groin  ^  c.c.  of  a  turbid  salt  emulsion  of  B.  pestis 
corresponding  to  one-third  of  a  24  hours^  old  agar  culture  of  the 
bubo  of  monkey  No.  1.  At  the  same  time  two  rats  were  inoculated 
with  a  trace  of  the  same  emulsion.  These  rats  were  dead  in  40 
to  72  hours  from  typical  acute  plague. 

Both  monkeys  remained  unaffected. 

They  were  killed  on  July  27th,  and  both  were  found  normal  in 
every  respect. 

It  is  seen,  then,  from  these  experiments  that,  taking  20-25  miili* 
grams  of  the  particular  stock  of  raw  material  as  sufficing  to 
protect  against  a  supra-lethal  dose  of  virulent  B.  pestis,  25-30 
milligrams  of  the  twice-heated  filtrate  would  be  required. 

This  filtrate  so  heated  is,  as  already  mentioned,  reliably  sterile, 
and  can  be  readily  preserved  in  sealed  tubes. 
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Report  on  Dipfbrino  Degrees  of  Susceptibility  to  Plague    app.  b,  no.  x 

Degreefl  of  so*- 


OP  Rats  of  Diverse  Race  ;  by  Dr.  Klein,  F.R.S. 


ceptibility  to 
Plagne  of  Bats 

of  dlTI 


Various  observers  have  noted  that  susceptibility  to  plague  is  ^^^^ 
not  the  same  for  all  descriptions  of  rat ;  statement  to  this  effect  Dr.  Klein. 
being  based  in  the  main  on  actual  observation  of  unequal  partici- 
pation in  plague  of  rats  of  different  sort  presumably  equally 
exposed  during  epidemics  of  plague  to  infection  of  that  disease. 
As  regards  India  for  instance,  it  is  affirmed*  that  the  '*  house  *^ 
rat  has  shown  great,  whereas  the  "  field  "  rat  has  shown  com- 
paratively little,  susceptibility  to  plague. 

In  England  I  have  experimented  largely  with  the  common 
brown,  or  sewer,  rat  and  have  found  this  animal,  under  laboratory 
conditions,  considerably  less  susceptible  to  plague  than  the 
tame,  or  white  rat.  Among  a  very  great  number  of  tame  rats 
(inclusive  of  white,  white  and  buff,  white  and  black,  white  and 
plam-coloured)  cutaneously  inoculated  by  me  with  virulent  B. 
pestis,  I  do  not  recall  a  single  instance  in  which  I  failed  to 
produce  in  this  animal  typical  plague ;  whereas  in  the  case  of 
ihe  sewer  rat  similarly  dealt  with  I  have  had  more  than 
50  per  cent,  of  failure.  I  am  here  speaking  of  sewer  rats  kept 
in  confinement  for  two  or  more  weeks  before  making  them 
subjects  of  experiment ;  for  as  is  well-known  some  25-35  per 
cent,  of  sewer  rats  kept  in  captivity  quickly  die  as  it  were 
spontaneously.  It  is  for  this  reason,  as  also  on  account  of  its 
special  susceptibility  to  plague,  that  I  have  always  preferred  to 
make  use  of  tame  rats  in  my  plague  experiments.  I  do  not  deny 
that  under  natural  conditions  the  sewer  rat  may  be  as  susceptible, 
or  nearly  so,  as  the  tame  rat ;  that  for  instance  those  sewer  rats 
that  succumb  in  temporary  captivity  may  be  animals  in  their  class 
especially  prone  to  die  of  plague  as  of  other  disease.  All  I  say  is 
that  under  laboratory  conditions  I  have  not  found  sewer  rats 
highly  susceptible,  and  that  therefore  I  suspect  their  capacity  to 
disseminate  plague  to  be  comparatively  small.  And  there  is 
warrant  for  this  inference  in  the  experience  near  at  home  of 
Glasgow,  where  during  two  outbreaks  of  plague  the  rdle  of  the  rat 
in  spreading  the  disease  could  not  have  been  other  than  altogether 
insignificant. 

Interest,  however,  in  the  rat  as  an  agent  in  importing  and 
spreading  plague  pertains  perhaps  less  to  the  sewer  rat  than  to  the 
**  ship"  or  dock  rat ;  the  rat,  that  is,  which  frequents  on  shore  grain 
sind  Sour  stores  in  or  near  docks.  Experience  gathered  in  Bristol 
«nd  Cardiff!  seems  to  point  to  this. 

Messrs.  Chapman  and  Co.,  the  official  rat-catchers  at  the  London 
Docks,  have  supplied  me  with  several  varieties  of  rat  caught  by 


*  CSaptaIn  ListOD,  Ac. 

t  Dr.  Brace  Low.    (Beportg  and  Papers  on  Bubonic  Ploffue,  1902,  pp.  30-31 ;  Report  of 
Medical  Officer,  Local  Qoyernment  B3ard,  1901-02.  pp.  336-37.) 


4Si2 

AFP.  B,  No.  3.    them  on  ship-board.    They  distinguish   varieties  of  ship  rat  as 

l5^ue*o?Eat3  («•)  A  brown  rat  with  grey  belly  ;  wild  and  fairly  ferocions. 

^^?^  This  animal  is  as  large  as  a  medium  size  sewer  rat,  but 

Df.Kieio  distinctly  smaller  than  adult  specimens  of  the  latter. 

Its  tail  is  ^  longer  than  its  body.  Some  that  I  measured 
showed  length  of  body  6\f  inches,  length  of  tail  9 
inches.  Similar  rats  occur,  I  understand,  in  the  docks ; 
but  those  broufirht  to  me  were  caught  on  ships  coming 
chiefly  from  South  America  : 
(6.)  A  brown  rat  with  white  or  buff  or  cream-coloured 
abdomen  and  chest ;  very  wild  and  distinctly  larger 
than  the  former ;  as  large  as  the  sewer  rat  of  ttiis 
country.  Caught  on  ships  coming  from  Norway : 
(c.)  A  black  rat ;  a  small  plum-coloured  to  black  animal ;  Tery 
timid  ;  very  long  in  comparison  to  its  size  ;  tail  about 
length  of  the  body.  These  rats  were  caught  on  ships 
coming  chiefly  from  New  Zealand,  India,  and  South 
Africa. 

The  rats,  when  they  arrived  in  the  laboratory,  were  placed  in 
cages  in  threes  and  fours  and  soon  settled  down,  being  well  cared 
for  and  afforded  plenty  of  food.  I  have  not  lost  any  through 
casual  death,  except  from  fighting  when  two  males  happened  to 
be  included  amongst  the  three  or  four  in  a  cage.  In  such  cases 
it  was  the  smaller  male  brown  ship  rat  or  the  smaller  male 
Norwegian  ship  rat  that  was  now  and  again  killed  in  fighting 
with  a  larger  animal.  The  black  rat  did  not  prove  pugnacious; 
from  amongst  these  I  have  not  lost  a  single  animal. 

In  experimenting  on  these  rats  I  used  the  stock  of  B.  pestis 
originally  derived  from  the  bubo  of  a  man  dead  of  plague  at 
Cardiff  and  since  passed  through  rats,  employing  a  24-hour8*  old 
agar  culture  at  (37°  C).  This  was  found  on  injection  to  cause 
acute  typical  plague  in  the  tame  rats  in  every  instance  ;  and  a 
like  percentage  of  success  was  obtained  in  tame  rats  with  other 
strains  of  plague  that  I  used  in  the  laboratory.  The  black  rat  is 
also  readily  infected  with  plague,  but  not  indifferently  with  all 
strains  ;  and  the  like  is  the  case  with  the  brown  ship  rat. 

The  following  series  of  experiments  will  illustrate  this  : — 
First  ex/je7nment, — Four  white  or  tame  rats  were  injected  sub- 
mit dneov  si  f/  on  April  8th  with  a  few  minims  of  a  thick  emulsion 
of  a  48-hours'  old  agar  subculture  of  B.  pestis  of  whice  rat  stock. 

(2)  Five  brown  ship  rats  (a)  were  similarly  dealt  with. 

(3)  Six  black  ship  rats  also  were  treated  in  like  fashion. 

On  April  10th  all  four  white  rats  were  found  dead  with  typical 
acute  plague.  They  showed  bubo  in  groin  ;  spleen,  liver,  and 
heart's  blood  crowded  with  B.  pestis. 

Of  the  five  brown  rats  three  died  on  April  10th,  one  on 
April  11th  ;  the  fifth  had  been  partly  eaten  by  its  companions  before 
these  died.  On  post-mortem  examination  of  what  remained  of 
this  fifth  rat  no  B.  pestis  could  be  discovered  in  its  tissues ;  the 
others  had  typical  snleen  crowded  with  B,  pestis. 

Of  the  six  black  rats  three  died  on  April  10th,  the  fourth  and 
Qfth  on  April  11th,  the  sixth  on  April  12th.    They  showed  bubo 


Sie  ^oin ;    spleen,  llTer,  and  heart's  blood  crowded  with    apf.  b.  w 
B,  peetis.     It  appears  then  from  this  experiment  that :  Six  black  Degreecof* 


ratB  all  promptly  died  ;  and  that  of  £ve  l)rown  rata  four  cnrtainly 
died  of  plague  with  typical  plagoe  spleen,  the  cause  of  death  of 
the  fifth  remaining  donbtfnl. 

Second  experi men  i. — Three  black  rats  and  three  brown  rats(ff) 
were  on  April  12th  cutaneousl y  inoculated  with  the  liver  juice  and 
spleen  jnice,  crowded  with  B,  pestis,  taken  from  one  of  the  black 
rata  which  died  of  acute  plagiie  on  April  11th.  All  three  black 
rats  were  found  dead  of  acute  plague  on  April  15th.  They  showed 
bubo  in  the  groin  ;  spleen,  liver,  and  heart's  blood  crowded  with 
B.  peetis.  The  three  brown  rats  were  all  found  dead  on  April  16th 
of  typical  acute  plague. 

Third  experiment. — Two  bro^vni  rata  (n),  two  black  rats,  and  two 
white  rats  were  on  April  Uth  inoculated  cutaneoualy  with  agar 
subculture  of  the  spleen  of  one  of  the  above  brown  rats.  Both  of 
the  white  nits  were  found  dead  with  acute  plague  on  April  17th. 
One  of  the  brown  rats  and  one  of  the  blauk  rats  were  found  dead 
on  April  18th,  of  typical  plague.  The  second  brown  rat  and  the 
second  black  rat  remained  alive. 

As  the  last  two  experiments  seemed  to  indicate  that  the  B,  pestis 
of  the  black  rat  is  more  potent  than  that  of  the  brown  rat 
experiment  was  repeated.  This  time  a  24-hours'  old  agar  sub- 
culture of  B.  pestis  from  the  spleen  of  the  black  rat  and  a  similar 
agar  subculture  from  the  spleen  of  the  brown  rat  (a)  were 
employed  for  cutaneous  inoculation,  in  separate  aeries  in  each 
instance,  on  two  white  rats,  on  two  black  rats,  and  on  three  brown 
rata.  The  result  was  the  same  as  before,  viz.,  the  white  rata 
proved  equally  susceptible  to  both  strains,  whereas  the  others  (the 
black  and  the  brown  ruts)  were  found  more  susceptible  to  the 
strain  of  B.  pestis  of  the  black  rat  than  to  that  of  Ihe  brown. 

It  appears  then  that  while  the  strain  of  B.  pestis  of  the  white 
rat  readily  infects  all  three  kinds  of  rats,  B.  pestis  obtained 
through  the  black  rat  is  more  potent  than  that  obtained  through 
the  brown  rat, 

I  have  also  made  experiments  on  the  Norway  rat  ( (6)  brown  rat) 
by  subcutaneous  and  also  by  cutaneous  injection. 

Four  Norway  rats  were  inject-ed  auhcutaneoxishj  with  a  few 
tninims  of  the  virulent  white  rat  (laboratory)  stock,  and  as  a  result 
only  two  of  the  four  died  of  plague.  Other  four  were  at  the  same 
time  inoculated  cutaheoiisly  with  same  virulent  stock,  and  of 
these  also  two  only  died  of  plague. 

It  appears  therefore  that  the  Norway  rat  is  distinctly  lesB  easily 
infected  with  plague  than  certain  other  races  of  rat. 

The  question  of  greater  or  less  virulence  of  the  B.  pestis, 
according  as  the  microbe  has  been  passed  through  one  or  the 
other  of  the  rats  above  referred  to,  was  illustrated  in  another 
manner. 

Fourth  ejrperiment. — Agar  surface  cultures  were  prepared  from 
the  following  strains  of  plague  : — 

')  a  subculture  of  the  spleen  of  a  human  (Uanoheater)  case. 
[This  strain  is  In  the  laboratory  called  "  Manchester 
spleen."J 


o(  dtveraa 
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AFP.B^o.SL  (h)  a  snbcultnre  of  the  spleen  of  a  brown  ship  rat  (a). 

Deffreesof  tiu.  (c)  a  sabcaltore  of  the  spleen  of  a  black  ship  rat. 

SoSffue^Viuta  (^  ^  subculture  of  the  spleen  of  a  Norway  rat. 

of^erae  (e)  a  subculture  of  the  bubo  of  a  human  case  at  Cardiff.    [This 

^^Ei^  strain  is  in  the  laboratory  called  "  Cardiff  bubo,"] 

(/)  a  subculture  of  the  spleen   of  a   white  rat  [laboratory 
'*  Rat  stock  "  culture]. 

With  each  of  these  strains— a  24-hours'  old  agar  culture  in  each 
instance — a  guinea-pig  was  inoculated  cutar^eously  [the  place  and 
manner  of  inoculation  was  precisely  the  same  as  described  in  a 
previous  report  by  me  in  this  volume].  These  guinea-pigs  w»« 
approximately  of  about  the  same  size,  except  that  guinea-pig  (0) 
was  smaller  than  any  of  the  others. 

These  animals  will  be  referred  to  thus  : — 
(a)  Manchester  guinea-pig       ^ 
\h)  Brown  (a)  rat  guinea-pig   | 

{c)  Black  rat  guinea-pig  >  Inoculated  January  10th. 

(d)  Norway  rat  guinoa-pig 
{e)  Cardiff  bubo  guinea-pig      ) 

and 
(/)  Rat  stock  guinea-pig  Inoculated  January  II  th. 

The  first  guinea-pig  to  die  was  guinea-pig  {c)  (black  rat),  on 
January  17th — i.e.,  in  seven  days.  Post-mortem  there  was  a  very 
small  bubo ;  the  spleen,  liver,  and  lungs  showed  typical  sub- 
acute plague.  On  same  day,  January  17th,  guinea  pig  (/)  (Rat 
stock)  died — i.e.,  in  six  days.  Post-mortem,  there  was  in  Uiis  case 
big  necrotic  bubo;  spleen,  liver,  and  lungs  showing  typical  sub- 
acute plague  with  numerous  necrotic  nodules. 

On  January  18th  guinea-pig  (a)  (Manchester)  was  found  dead— 
t.e.,  in  seven  to  eight  days.  Post-mortem  showed  the  typical 
necrotic  bubo,  spleen,  liver,  and  lung  of  subacute  plague. 

On  January  20th  guinea-pig  (e)  (Cardiff  bubo)  seemed  quiet, 
and  was  evidently  in  a  very  feeble  condition.  It  was  killed ;  and  on 
examination,  it  showed  big  necrotic  bubo — suppurating  ;  in  spleen 
and  lung  well  marked  necrotic  patches  ;  liver  a  few  nodules. 

The  other  two  remaining  guinea-pigs — (6)  (brown  (a)  rat),and  (d) 
(Norway  rat) — were  now  also  killed.  Post-mortem ;  gninea-pig  (ft) 
showed  necrotic  bubo  ;  spleen  and  liver  very  few  nodules ;  lungs 
free  of  nodules.  Guinea-pig  {d)  also  showed  necrotic  bubo ;  in 
spleen  and  liver  evidence  of  slight  subacute  plague ;  lungs  no 
change. 

Previous  experiments  with  the  Manchester  spleen  B.  pestis  and 
with  old  stock  culture  of  Cardiff  bubo  (more  than  five  years  old) 
have  shown  that  these  have  now  decidedly  less  virulence  than  the 
fat  stocks.  Of  rat  stocks  it  appears  from  these  further  tests  that 
th^  white  rat  B.  pestis  is  by  far  the  most  virulent.  Next  comes 
B.  pestis  of  the  black  rat ;  whereas  B.  pestis  obtained  through 
the  brown  (a)  ship  rat  and  from  the  Norway  rat  was  in  each 
instance  of  lesser  virulence. 
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iOrt  on  the   MICROCOCCUS  of  Epidemic  Cbrebsospinal        "— i- 
M  hNINGITW,  witU  special  refereace  to  its  IDENTIFICATION  in  SSffl*^^*"^ 
the  Upper  Respiratory  Passages;  by  Dr.  M.  H.  Gobdok.  Epidemio 

Meaiiiglt&;b 

Although  this  country  has  hitherto  been  remarkably  free  from  Dr-oordo* 
epidemics  of  cerebroapinal  meningitis,  the  disease  obtains  here 
sporadically ;  and  this  circnmstance,  conpled  with  the  fact  that 
epidemics  of  cerebrospiDal  meningitis  have  recently  prevailed 
abroad,  rende.-B  information  concerning  the  characters  of  the 
special  micrococcns  associated  with  its  production  particularly 
desirable.  Moreover,  the  presence  within  the  human  body 
of  this  micro-organism  has  been  found  to  constitute  the  surest 
test  whereby  cases  of  epidemic  cerebrospinal  meningitis  can 
be  detected.  Ita  identification,  therefore,  becomes  a  matter 
of  no  little  importance  with  reference  to  that  early  and  accaratd 
ntcogoition  of  this  disease  npon  which  a  successfnl  system  of 
prevention  of  the  malady  must  in  our  present  state  of  knowledge 
in  great  part,  if  not  wholly,  depend. 

In  the  following  report  I  shall  in  the  first  place  give  a  brief 
account  of  the  evidence  associating  this  micro-organism  with 
epidemic  cerebrospinal  meningilis.  Secondly.  I  shall  describe 
the  characters  of  the  coccus  with  special  reference  to  ite  identifi- 
cation. Thirdly,  I  shall  refer  to  the  eitea  in  the  body  from  which 
in  cases  of  cerebrospinal  meningitis  the  micro-organism  can  be 
recovered,  to  the  most  suitable  means  of  effecting  this  object. 
and  to  sources  of  error.  Lastly,  I  shall  consider  in  some  detail 
the  identification  of  the  coccus  in  material  derived  from  the 
apper  respiratory  passages;  and,  in  particulai-,  I  shall  describe 
the  result  of  an  investigation  which  has  been  made  for  the 
special  purpose  of  determining  whether  micrococci  liable  to  be 
confounded  with  this  micrococcus  of  cerebrospinal  meningitis 
occur  in  the  normal  throat,  their  frequency  in  this  situation, 
and  the  best  means  of  avoiding  the  mistake  of  confounding 
Buch  micrococci  with  the  micrococcus  of  epidemic  cerebroapinal 
meningitis, 


I.  The  Association  of  the  Micrococcus  of  Wbichsblbauk 
WITH  Epidemics  of  Cerebrospinal  Meningitis. 

The  historj  (/)•  of  our  knowledge  of  this  matter  dates  from  the 
year  1887  when  Professor  Weichselbaum,  of  Vienna,  published 
his  classical  paper  (5)  upon  the  etiology  of  acute  meningitis.  The 
paper  in  question  described  the  result  of  bacteriological  investi- 
gation in  eight  cases  of  acuta  meningitis.  In  two  of  these  cases 
Weichselbaum  found  the  pneumococcus  to  be  the  exciting  organism. 
bat  in  the  remaining  six  a  micrococcus  wholly  different  from  the 
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App.  B,  No.  4.    pneumococcns  was  present  in  pure  culture  both  in  the  cerebro- 

On  the  Micro-    spinal  exudate  and  in  the  ventricles  of  the  brain.     This  coccus,  in 

Ej^mto  ^^^  form  of  diplococci  or  as  single  cocci,  was  chiefly  enclosed  in 

Owebraipinid    the  leucocytes  of  the  exudate,  in  which  feature,  as  also  in  the 

DM}(JdoiL  ^  flattening  of  its  cocci   on  the  side  of  apposition  when  paired 

resulting  in  a  coffee-bean-like  appearance,  it  resembled  the  gono- 

coccus.    A  further  important  chsuiucter  in  which  Weichaelbaum's 

coccus  resembled  the  gonococcus,  and  differed  absolutely  from  the 

pneumococcns  and  common  septic  cocci,  was  the  fact  that  it  proved 

negative  to  Gram's  stain.     As  regards  other  biological  charactm, 

the  coccus  was  found  to  grow  well  at  37°  C.  on  agar  containing 

2  per  cent,  of  gelatine  ;  but  it  rapidly  died  out  unless  subcnltnred 

every  two  days.     In  cultures,  the  coccus  was  found  to  be  disposed 

mostly  in  pairs,  but  single  cocci  were  also  to  be  seen,  and  oocasion- 

ally  it  was  grouped  in  bunches  or  more  rarely  in  tetrads.    At 

20°  C.  Weichselbaum's  coccus  quite  failed  to  develop. 

On  proceeding  to  examine  its  pathogenicity,  Weiduelbanm 
found  that  though  his  micrococcus  produced  no  effect  when 
subcutaneously  injected  into  mice  or  guinea-pigs,  it  was, 
nevertheless,  capable  when  given  intrapleurally  or  intn- 
peritoneally  in  doses  of  0*1  to  0*2  cc.  of  an  agar  emulsion 
of  producing  death  in  either  animal  in  36  to  48  hours.  Post- 
mortem in  such  cases  the  peritoneal  or  pleural  exudation  was 
found  to  be  crowded  with  the  micrococcus,  which  showed  also 
here,  as  in  the  cerebrospinal  exudate  of  the  human  subject^ 
a  special  affinity  for  the  leucocytes.  Intravenous  administration 
of  the  micrococcus  was  followed  in  the  case  of  a  rabbit  by 
a  fatal  result,  but  Weichselbaum  was  unable  to  recover  the 
micro-organism  from  the  animars  tissues.  Subdural  injection 
in  the  rabbit  produced  uncertain  result ;  in  the  dog  this  mode  of 
administration  was  followed  in  one  case  by  a  purulent  meningitifl 
fatal  in  twelve  days,  but  Weichselbaum  failed  to  flnd  the  coccus  in 
the  pus.  He  recovered  it,  however,  in  the  case  of  another  dog 
that  after  being  inoculated  subdurally  succumbed  within  a  day 
and  presented  a  focus  of  softening  at  the  site  of  inoculation. 

The  inference  drawn  by  Weichselbaum  from  this  evidence  wu 
that  the  meningeal  coccus  to  which  he  gave  the  name  Diploeoeew 
intracellularia  meningitidis  exerted  above  all  a  toxic  action. 
While  he  regarded  it  as  the  etiological  agent  in  the  six  cases  of 
cerebrospinal  meningitis  from  which  he  had  recovered  it  in  pure 
culture,  he  looked  upon  these  cases  at  the  moment  as  merely  sporadic 
instances  of  the  disease;  but  he  raised  at  the  same  time  the 
question  whether,  perchance,  certain  epidemics  of  meningitifl 
might  not  be  due  to  this  particular  micro-organism.  Later  on 
he  discovered  that  three  of  the  six  cases  from  which  he  had 
recovered  the  micrococcus  has  as  a  matter  of  fact  coincided 
as  regards  time  of  occurrence  with  an  epidemic  of  cerebrospinal 
meningitis  in  Vienna  and  its  suburbs. 

This  remarkable  discovery  of  Weichselbaum's  was  confirmed 
by  Goldschmidt  and  Edler,  each  of  whom  published  a  confirma- 
tory observation  during  the  next  year ;  but  during  the  succeeding 
seven  yeara  no  further  observations  of  much  note  appear  to  have 
been  forthcoming  with  regard  to  the  bacteriology  of  epidemic 
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Berebrospinal  meningitia.    In  1895  and  1896,  however,  and  in  the  .  App.B,Na.A 
Following  years,  the  papers  of  J^er,  Heubner,  and  their  followers  on  the  Mioro- 
Bippeared.    Into  the  results  of  these  observers  I  do  not  propose  to  g^dS^'o 
snter,  for  the  reason  that  while  it  is  clear  from  their  descriptions  Oerebrospinai 
^hat  they  obtained  now  and  then  a  glimpse  of  Weichselbaum's  SSaS^  ^ 
BOCCDS,  especially  in  microscopical  preparations  of  the  cerebro- 
Bpinal  exudate,  their  cultures  seem  to  have  provided  them  with 
itreptococci    and  other  Gram-positive  or   Gram-doubtful  cocci, 
lome  of  which  grew  even  at  the  room  temperature.    Heubner 
produced  meningitis  in  a  goat  by  injection  of  one  of  these  micro- 
oocci  ;  which,  however,  was  clearly  not  Weichselbaum's  coccus  for 
it  stained  with  Gram.    These  imperfect  observations  led  to  remark- 
able  confusion,  for  owing  to  the  wide  discrepancy  between  the 
characters  of  the  cocci  described  by  Weichselbaum  on  the  one 
hand,  and  by  the  school  of  J^er  and  Heubner  on  the  other,  every 
coccns  found  upon  the  meninges  about  this  period  became,  as 
RiBt  remarks,  identified  with  the  meningococcus. 

Gradually,  however,  order  became  restored,  and  in  the  observa- 
tions of  Kief er,  Eister,  Kischensky,  Berdach,  Fronz,  and  others 
the  original  description  of  Weichselbaum  received  strict  and 
ample  conSrmation.  In  1898  also,  Dr.  Still  (8)  published  his 
careful  account  of  a  micrococcus  which  he  had  found  on  the 
meninges  in  cases  of  posterior  basic  meningitis — a  disease  of 
children  first  differentiated  by  Drs.  Gee  and  Barlow  in  1878  (4), 
It  is  interesting  in  this  connection  to  note  that  posterior  basic 
meningitis,  which,  though  far  from  common,  must  be  regarded 
as  endemic  in  this  country,  has  according  to  Dr.  Still  **a  seasonsd 
variation  being  decidedly  commoner  in  the  spring  than  at  any 
other  time.**  Dr.  Still^s  account  showed  that  the  Gram-negative 
coccus  present  in  these  sporadic  cases  of  basic  meningitis  cor- 
responded closely  with  Weichselbaum's  coccus,  except  that  it 
maintained  its  vitality  for  a  longer  time  on  artificial  media. 
Dr.  Still  also  found  that  the  periarthritis  seen  in  some  cases  of 
posterior  basic  meningitis  was  due  to  the  same  micro-organism 
that  produced  the  meningeal  exudate. 

The  most    convincing   confirmation,  however,  of    the  strict 
accuracy    of   Weichselbaum's  original   description    came   from 
observers  who  had  the  opportunity  of  examining  epidemics  of 
cerebrospinal  meningitis.      Thus,  during  an  outbreak  at  Boston 
in  1898  Councilman,  Mallory,  and  Wright  succeeded  in  cultivating 
from  31  cases  a  coccus  which  they  were  able  to  identify  with 
Weichselbaum's  coccus.     In  an  epidemic  of  the  same  disease  at 
Copenhagen  in  1899  Weichselbaum's  coccus  was  also  demon- 
strated by  Faber ;  and  the  same  micro-organism  was  found  in  a 
plurality  of  smaller  epidemics  described  by  Osier,  Canuet,  Netter, 
md  others.     In  1901  Albrecht  and  Ghon  (J),  two  pupils  of 
V^eiohselbaum,  brought  out  a  paper  in  which  they  confirmed  the 
lescription  of  the  coccus  originally  given  by  Weichselbaum,  and 
hej  added  some  further  particulars  with  regard  to  its  biological 
characters.    This  was  followed    later  by  a  paper  in  1903  by 
VVeichBelbaum  himself,  in  which  he  reasserted  his  previous  descrip^ 
ion.    It  remains  to  add  that  in  an  epidemic  of  cerebrospinal 
neningitis  in  Portugal  during  1902-3  Bettencourt  and  Franca  (C) 
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App.  B^o,  *.   recovered  the  coccoa  of  Weichselbaura  from  no  liaa  than  27 1  cases, 

Od  tbs  uiDio-    while  in  three  ioBtanceB  only  were  organisms  other  than  this  found 

j     KpWam'c  present  by  them,     finally,  in  the  recent  epidemic  in  New  York 

^"iTo^f^  reported  on  by  Elser  (7),  Dnnham  (*),  Goodwin  and  von  ShoU.v 

Dr.  (hmion'.       (9).  aud   Others,  and   in   the   extensive    outbreak   in    Germany 

reported  on  by  von  Lingeleheim  {10),  the  coccua  of  Weichseibaum 

has    been    uniformly  and    abundantly  demonstrated.      At    ibe 

present  day,  therefore,  it  ia  generally  admitted  that  the  Diplococcm 

intifu-ellularis  of   WeichBotbaum,  or  as  thie  micro-organism  ia 

sometimes  termed   Microcnccus   meningitidis  cere// rospin alts,  or 

more  briefly   the    meningococcus,    is    certainly    the    chief,  and 

apparently   the  sole,  Iwicferiological   factor  in  epidemic  cerebro- 

spinal  meningitis. 


2.  Characters  op  thb  MBNiNGOCOCcaa. 

1.  Aerobiosis. 

As  the  meningococcna  fails  to  grow  in  anaerobic  cultures,  it 
must  l>e  classed  among  the  obligatory  aerobes.  ^M 

2.  Culture  media.  ^H 

In  primary  cultures  the  meningococcus  develops  best  upon 
agar  smeared  with  blood,  or  upon  agar  containing  ascitic  fluiJ, 
A  medium  which  1  have  foand  specially  suitable  for  it  is  nat- 
roge  ascitic  agar,  a  convocient  short  term  for  which  is  n-aa-gtf. 
This  medium,  originally  devised  by  Wassermann  for  the  gooo- 
coccus,  being  more  nutritioiis  than  ordinary  agar,  practically  u 
transparent,  and  equally  suitable  for  plates,  is  useful  for  a 
number  of  pathogenic  micro-organisms  that  grow  but  feebly,  or 
not  at  all.  upon  ordinary  agar.  For  the  meningococcus  at  anj 
rate,  it  is  the  best  medium  I  have  yet  found.  It  is  prepared  u 
follows  :  — 


Mtxo 


B. — Ordinary  pepMae  ag»r. 
part  of  A  with  two  par[«  at  B,  bI 
in  tubes. 


LQtly  ^hiking  till  tJie  fluid 


u  for  30  miDDtee,  filter  toi 


Tfatfi. — The  asoitio  fluid  when  drawn  off  from  a  patient  is  reoeired  iota  » 
sterile  bottle,  nn  1  after  i  per  ceaL  of  chloroform  boa  been  added  and  the  botUa 
Bhaken,  B  Bm&ll  glaaa  beaker  is  inverted  aver  tlie  wool  plug  ia  the  moatk  of  tha 
bottle  80  as  to  keep  oft  dust.  Treated  like  thi9,BQd  kept  in  a  ooal,  dukouphqard, 
tuoites  Said  will  keep  for  months  and  a  fresh  stock  of  naagar  can  be  made  up 
from  jt  as  required.  The  olilorofotin  is  driven  off  when  the  medium  in  cDurgj  at 
preparation  is  sceamsrt.  As  the  wugur,  when  recently  made,  ia  not  very  firm, 
the  proportion  uf  agar  lu  it  ma;,  with  advanta^'e,  be  inoreased  for  plates. 

When  a  culture  of  the  meningococcus  iias  once  been  established 
upon  blood  agar  or  nasgar,  this  micro-organism  may  be  acclinu- 
tised  to  grow  on  ordinary  agar,  or  even  in  ordinary  broth.  Sucii 
growth,  however,  is  uncertain,  and  some  strains  of  the  meningo- 
coccus fail  to  develop  upon  these  ordinary  laboratory  media.    So 
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iar  as  my  experience  goes,  the  meningococcns  always  grows  well  a^p.  S,  Wa  4 
n  broth  to  which  fresh  sterile  ascites  fluid  has  been  added  in  ontheMiero- 
[>roportion  of  one  of  ascites  to  10  of  broth.  EpSenSo 

As  regards  media  other  than  those  mentioned,  the  growth  of  MOTinSSsTtoy 
iie  meningococcns  on  ordinary  solid  serum  is  positive,  but  Dr.Oordool 
Mmparatively  speaking  poor.  Ldfi9er*s  serum  is  well  spoken  of 
t)y  some  observers ;  and  ordinary  agar  containing  2  per  cent,  of 
glucose  by  others.  So  far  as  my  experience  goes,  no  .other 
medium  is  to  be  compared  with  nasgar  for  the  purpose  of 
isolating  .the  meningococcus. 

The  meningococcus  grows  in  milk,  but  fails  to  produce  change 
of  reaction  or  clotting.    It  grows  feebly  upon  potato. 

3.  Vitality. 

To  keep  up  a  stock  culture  of  the  meningococcus,  subculture 
every  two  days  is  necessary  if  the  organism  is  being  cultivated 
on  solid  media.  When  such  cultures  on  solid  media  are  kept 
from  evaporating,  however,  the  meningococcus  is  stated  to 
maintain  its  vitality  for  a  much  longer  time.  In  ascitic  broth 
I  have  found  that  the  meningococcus  lives  longer  than  on  solid 
media ;  a  successful  subculture  can  be  obtained  therefrom  after 
incubation  at  37°  C.  for  a  week  or  even  for  a  fortnight.  The 
meningococcus  perishes  when  exposed  to  a  temperature  of  65°  G. 
for  30  minutes. 

As  regards  resistance  to  dessication,  contradictory  statements 
are  found  in  the  literature  of  this  subject.  Some  observers  affirm 
that  the  meningococcus  can  exist  in  the  dry  state  for  a  large 
number  of  days,  while  others — and  these  appear  to  have  worked 
with  W.eichselbaum*s  coccus,  whereas  many  of  the  former  did 
not — state  that  it  rapidly  perishes,  especially  when  exposed  to 
daylight  as  well  as  dessication.  I  have  been  unable  to  find 
particulars  of  any  experiments  made  to  determine  the  vitality 
of  the  meningococcus  when  dried  in  the  body  secretions  such 
as  nasal  mucus,  saliva,  or  cerebrospinal  fluid. 

Weichselbaum  states  that  formaldehyde  in  a  dilution  of 
1  :  22,500  rapidly  destroys  the  meningococcus ;  and  that  carbolic 
acid  1  :  800  hinders  its  development. 

4.  Staining-reaction. 

A  fundamental  property  of  the  meningococcus,  and  one  of  the 
greatest  differential  value,  is  the  fact  that  it  invariably  gives  a 
n^^tive  result  with  Gram's  stain.  It  may  here  be  stated  that 
before  applying  Gram,  control  tests  should  always  be  made  with 
stock  laboratory  micro-organisms  such  as  Staphylococcus  aureus 
and  B.  coli,  which  are  respectively  positive  and  negative  to  Gram, 
so  as  to  make  sure  that  the  stain  is  in  working  order.  With  such 
precaution,  there  is  no  danger  of  confounding  the  meningococcus 
with  cocci  giving  a  positive  or  even  doubtful  reaction  to  Gram. 

The  meningococcus  when  growing  on  solid  media  rapidly  tends 
to  d^enerate,  so  that  in  microscopical  preparations  a  proportion 
of  the  cocci  are  found  to  take  ordinary  aniline  stains  feebly. 


■*'"''■-:-  °'*'  5.  Morpliology. 

On  tbe  Uloro- 

Epidemio  Microscopical  examination  of  preparatione  made  from  caltnret 

SboSwiHii^^r  "^  "^^  ineningococcua  Hhowa  that  it  occurs  as  siogla  cocci,  u 
'  st.Oaidao',  diplococci,  lu  small  groiipe,  and  occaaionally  in  tetrads.  In  pre- 
vious reports  upon  other  cocci  (77)  I  have  drawn  attention  to  the 
fundamental  value  of  the  growth  in  broth  for  the  purpose  of 
deciding  at  once  to  what  class  a  given  coccus  belongs.  From  the 
appearance  of  its  growth  in  broth  it  la  perfectlv  clear  tliat  the 
"  meningococcus  belongs  to  the  staphylococcus  group,  to  which 
groupalfioall  other  Gram-negative  cocci  which  I  have  yet  examined 
belong  without  exception.  It  would  seem  that  the  meningococcM 
never  forms  even  short  chains. 

The  appearance  of  colonies  of  the  meningococcus  upon  nasgar  a 
of  very  great  importance,  for  by  careful  observation  of  this  matter 
and  some  experience  it  is  possible  to  distinguish  these  colonies  at 
once  from  colonies  of  tSram-positive  cocci,  and  oven  from  coloniee 
of  many  Gram-negative  cocci.  After  24  hours  incubation  at  37C. 
colonies  of  the  meningococcus  appear  on  nasgar  as  smooth,  moist, 
grey,  translucent,  circular,  or  oval  discs  with  regular  outline. 
These  colonies  of  the  meningococcus  closely  resemble  yoang 
colonies  of  B.  coli,  and  are  quite  different  from  those  of  Staphy- 
lococcus alhna  which  are  far  more  granular  and  opaque.  After  20 
hours  growth  they  have  as  a  rule  already  attained  considerable 
fiize,  viz.,  a  diameter  of  3 — i  m.m.  or  more,  but  the  succulence  of 
the  medinm  has,  as  Weichselbaum  remarks,  a  great  bearing  upon 
this  point.  Another  feature  of  some  importance  about  these 
colonies  of  the  meningococcus  is  that  they  exhibit  no  yellow  pig- 
ment as  do  the  colonies  of  certain  other  Gram-negative  cocci  which 
will  be  described  later. 


6.  Temperature  of  Growth. 

Optimum  development  of  the  meningococcus  occurs  at  36 — 37°  C, 
and  at  42°  C.  growth  is  arrested.  A  character  of  first-rate  importance 
from  the  differential  point  of  view  is  tbe  fact  that  the  meningo- 
coccus will  not  grow  at  a  temperature  below  25"  C,  the  minimnm 
temperature  of  growth  having  been  found  to  vary  between  25''  and 
27"  C.    These  points  were  de&ned  by  Albracht  and  Ghon. 


7.  Pathogenesis. 

The  fact  that  the  meningococcus  produces  no  effect  when 
administered  to  mice  and  guinea  piga  subcutaneonsly,  but  is 
capable  of  producing  a  fatal  result  when  given  intraple orally  or 
intraperi  ton  tally,  has  been  previously  referred  to,  and  also  the 
outcome  of  other  animal  experiments  reported  by  Weichselbaum 
in  his  oriirinal  paper  in  1887.  It  is  of  interest  to  note  that  in  his 
article  in  1903  Weichselbaum  states  that  on  one  occasioji  subdnra) 
infection  of  a  rabbit  with  the  meningococcus  resulted  in  meningitis, 
and  that  in  the  inflamed  meninges  he  succeeded  in  demonatrating 
the  presence  of  the  meningocoocuB'both  mioroBCopi call;  and  by 
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culture.    He  also  mentions  having  succeeded  in  producing  acute    app.b^o.4 
pachymeningitis,  leptomeningitis,  and  encephalitis  in  dogs  by  OntheMior^. 
sabdoral  infection  with  the  meningococcus,  and  in  two  of  these  e^^,£o 
cases  he  succeeded  in  proving  the  presence  of  the  micro-organism  ^^ijSBjf?^ 
in  the  inflamed  area  both  microscopically  and  by  culture.  Dr^dSrdon!   ^ 

In  the  article  in  question,  moreover,  Weichselbaum  quotes 
Conncilman,  Mallory,  and  Wright  as  having  succeeded  in  produc- 
ing meningitis  by  injection  of  the  meningococcus  into  the  spinal 
canal  of  a  goat,  and  as  having  proved  the  presence  of  the 
meningococcus  in  the  exudate.  Albrecht  and  Ghon,  however,  who 
repeated  this  experiment,  found  that  while  their  goat  died  with 
convulsions,  they  were  unable  to  detect  any  change  in  the  mem- 
branes or  cord,  nor  could  they  recover  the  meningococcus 
therefrom. 

Knally,  mention  must  be  made  of  two  remarkable  experiments 
with  the  meningococcus  upon  monkeys  made  by  von  Lingelsheim 
during  his  extensive  investigation  of  the  recent  outbreak  of 
cerebrospinal  meningitis  at  Beulen,  in  Germany.  The  first  of 
these  monkeys,  after  receiving  the  meningococcus  by  intraspinal 
injection,  was  seized  next  day  with  vomiting,  spasms,  and  con- 
tractu]:e9  rigidity  of  the  neck  and  of  the  dorsal  muscles.  After 
the  sixth  cUiy  these  symptoms  abated  and  the  monkey  gradually 
recovered.  The  second  monkey,  a  smaller  animal  than  the  first, 
six  hours  after  infection  with  the  meningococcus  in  the  same  way» 
developed  graver  symptoms  of  meningitis,  the  head  being  retracted 
and  the  spine  bent  backwards.  It  died  30  hours  after  inoculation 
and  lesions  identical  with  those  found  in  the  fpudroyant  form  of 
cerebrospinal  meningitis  were  found  P.M.  The  meningococcus 
was  present  in  the  purulent  exudation  of  the  cord  and  also  in  the 
blood. 

Taken  with  the  preceding  results  of  Weichselbaum  and  others, 
these  recent  experiments  in  which  von  Lingelsheim  reproduced 
in^monkeys  the  essential  symptoms  and  lesions  of  cerebrospinal 
meningitis  with  the  meningococcus  would  seem  to  have  definitely 
established  the  etiological  relationship  between  this  coccus  and 
the  disease  in  association  with  which  it  has  been  so  uniformly  and 
extensively  found  when  looked  for. 

With  regard  to  the  exact  fashion  in  which  the  meningococcus 
exerts  its  pathogenic  action,  Albrecht  and  Ghon,  Jundell,  and  Rist 
and  Paris  have  all  shown  the  absence  of  soluble  toxin  in  culture 
media  in  which  this  micro-organism  has  been  grown  {12).  The 
pathogenic  action  of  the  meningococcus,  therefore,  would  appear 
due  to  toxin  contained  upon  or  within  the  body  of  the  coccus 
itself,  in  other  words  to  its  endotoxin.  In  support  of  this  may  be 
mentioned  an  experiment  made  by  Albrecht  and  Ghon,  as  also 
by  Jundell,  in  which  they  showed  that  in  the  white  mouse  a  fatal 
peritonitis,  identical  in  character  with  that  produced  by  a  living 
culture  of  the  meningococcus,  could  be  excited  by  injecting 
intraperitoneally  the  dead  coccus.  The  ingenious  method  of 
Mcfadyen  and  Rowland  (J.B)  who  have  shown  that  by  mechanical 
disintegration  at  the  temperature  of  liquid  air  (-190°  C.) 
endotoxin  can  be  extracted  from  the  bodies  of  bacteria  in  far 
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Af p.  B. So. i.  larger  quantities  than  by  any  previons  method,  promises  to  be  0 
jnihB  Micro-  much  value  for  the  purpose  of  obtainiog  an  aotitoxin  whereby 
■""'  this    endotoxin    of    the    meningococcuB    may    be    Boccessfally 

neutralised. 


Epidemic: 

MeninxluBi 
;  Tr,  QordDQ. 


(a)  The  agglutination   reaction   . 
cerebroBpinal  memagitis. 


reference  to   casea 


J 


There  appears  to  be  no  doubt  that  the  eermn  of  persoDS  saSer- 
ing  from  epidemic  cerebrosinna!  meningitis  showB  an  increase 
over  normal  serum  in  capacity  for  agglutinating  the  meningococcas. 
Weicheelbaum  and  tihon  {14),  and  Beftenoourt  and  Franca  ail 
found  that  the  sera  of  patients  suffering  from  meningitis  agglutin- 
ated the  meningococcus  in  dilutions  of  1  :  10  to  I  :  100.  lu  his 
recent  reports  on  the  epidemic  of  cerebrospinal  meningitis  at 
Beulen,  von  I.ingelsheim  examined  the  agglutiaating  capacity  of 
samples  of  sernm  from  an  aggregate  644  cases  with  positive  result 
in  207  (32  per  cent.).  He  also  ananred  himself  that  the  sertmi  of 
Dormal  persons,  and  of  those  suffering  from  disease-s  other  than 
cerebrospinal  meningitis,  did  not  pOBsesB  this  agglutinating  pro- 
perty under  the  same  conditions  of  experiment.  In  146  of  his 
positive  cases  von  Lingelsheim  fonnd  the  quantitative  limit  to  be 
as  follows  : — 


146  Bera  gave  poBitive  agglutination  in  a  dilution  of  1 

10 

86 1 

2S 

30    , , 1 

50 

S    , 1 

100. 

1     ,.              .,             .,             ,.             „             ,.     1 

200. 

4 


In  conrse  of  examination  of  Bome  later  samples  of  patients' 
Bera  he  got  agglutination  pitsitive  np  to  a  dilution  of  1  :  4O0. 

Referring  to  the  value  of  the  agglutination  reaction  for  the 
purpose  of  diagnosing  cerebrospinal  meningitis,  von  Lingelsheim 
remarks  that  the  commencement  of  capacity  of  the  serum  for 
a^lutinating  the  meningococcus  appears  to  bear  no  very  definite 
relationship  to  onset  of  the  disease  ;  for  though  in  isolated  cas^s 
the  serum  was  powerfully  agglutinating  in  the  first  days  of  the 
diBease,  in  others  the  reaction  first  appeared  after  one  or  two 
weekB. 


(6)  The  agglutination  reaction  i: 
of  the  meningococcus. 


reference  to  identification 


AJbrecht  and  Ohon  mentioned  having  obtaineil  an  agglutinating 
Berum  from  the  rahbit  by  inoculating  it  with  the  meningococcaa, 
but  did  not  lay  much  stress  upon  it,  Jundel,  however,  failed 
with  these  animals  (15).  Lingelsheim,  on  the  other  hatxl, 
obtained  from  the  rabbit  an  agglutinating  serum  that  he  applied 
extensively  for  the  purpose  of  differentiating  the  meniugococcoe 
from  o'her  Oram-negative  cocci ;  and  he  appears  satiBfied  with  the 
results.    Dnnham,  and  also  Goodwir  and  von  Sbolly,  who  seem 
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to  have  studied  rather  more  deeply  the  application  of  the  a^gln-     *'''••  B-  Wo. * 
tiaation  test  for  the  purpose  of  diif ereatiating  the  meniogococoaB   on  the  Mion>- 
from    other  Gram- negative   cocci,  do  not  appear  to   be  quite  bo   a'p^emic 
Haagainu  about  ita  practical  value  ;  their  reBoUa  will  be  referred   SfenwaSl^ 
to  in  detail  later.    Jochmann  (IS),  by  injecting  a,  horae  with  a   DrOotdonl 
number  of  different  strains  of  the  meningococcua,  obtained  an 
Bgglutmating  eeram  that  he  affirms  to  be  of  value  for  identifying 
the  meningococcos ;  but  as  he  does  not  appear  to  have  tested 
it  upon  more  than  one  other  kind  of  Gram-negative  coccus,  his 
Btateuient  is  of  small  moment. 


9,  Fermentatitm. 

In  previous  reports  I  have  shown  that  certain  carbohydrateB, 
glacoeidee,  and  polyatomic  alcohols  have  a  valuable  application 
for  the  purpose  of  identifying  various  Gram-positive  cocci, 
namely,  streptococci  and  staphylococci ;  and  in  August,  1905,  in  a 
paper,  written  in  collaboration  \vit.h  Dr.  R.  A.  Dunn,  on  an 
epidemic  simulating  influenza  (17)  I  pointed  out  ihat  glucose, 
galactose,  maltose,  and  saccharose,  had  a  special  application  for  the 
purpose  of  differentiating  Gram-negative  cocci. 

The  manner  in  which  the  ability  of  a  given  coccus  to  de- 
compose a  given  carbohydrate  w^a  ascertained  consisted  in 
cultivating  the  coccus  aerobically  at  .^7°  C.  in  a  fluid  medium 
containing  such  carbo-hydrate  and  tinted  with  litmus.  Decom- 
position of  the  carbo-hydrate  by  action  of  the  coccus  was  found 
to  be  notified  by  development  of  an  acid  reaction  which  the 
litmas  revealed. 

1  used  when  oonductiDg  these  deoom position 

Lsmco         I  gram. 

Peptone      1  gram, 

Sodiam  biaarbonat«        O'l  gram. 

Ctubobydrate        1  gram. 

10  per  cent,  waterj  solution  of  litmas           10  co. 

Waterto lOOcc. 

Now,  while  8treptococi:i  and  afciphylococci  grow  as  a  rule  well 
in  this  Lemco  medium  at  37°  C,  and  a  large  number  of  Gram- 
negative  cocci  do  likewise,  some  more  delicate  Gram-negative 
cocci,  such  as  the  meningococcus  and  gonococcus,  fail  to  develop 
in  it.  .  These  micro-organ  is  ma,  however,  grow  quite  well  in  the 
Lemco  medium  if  a  little  sterile  raw  ascites  fluid  is  added  to  it 
before  inoculation,  and  as  such  addition  of  ascites  fluid  has  been 
found  not  to  interfere  with  the  test  as  an  index  to  the  decomposi- 
tion of  one  or  another  carbohydrate,  this  method  of  encouraging 
growth  has  been  adopted  when  examing  the  "sugar  reactions"  of 
the  gonococcus  and  meningococcus. 

The  reactions  with  regard  to  glucose,  galactose,  maltose,  and 
saccharose,  of  all  Gram-negative  cocci  tested  up  to  the  time  of 


APP.  B.  Wo.  i.    writing  the  paper  referred  to,  are  seen  from  the  following  tftUe 

OathaMioro-     then  published  :- 

Epidemic 
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From  the  resnllB  contained  in  the  fable  it  is  seen  that  althongh 
each  of  the  four  sugars  possessed  some  value  for  differentiating 
the  meninRococcus  from  other  Gram-negative  cocci,  the  chief 
value  in  this  sense  appeared  to  attach  to  glucose,  galactose,  and 
BBccfaarose;  for  while  the  positive  reaction  in  glucose  at  once 
differentiated  the  meningococcus  from  M.  Catarrh  alia,  iU 
behaviour  towards  the  other  two  sugars  equally  differentiated  Hmj 
meningococcus  from  two  other  Gram-negative  cocci  liable  IM 
occur  in  the  upper  respiratory  passages.  H 


.  Sites  is  thk  Body  fbom  which  the  MENiNGOooccna 

OAN    BE    REOOVBRBD    IN    CASES    OP    EPIDEMIC    CbRBBEO- 

BPiNAL  Meningitis. 


(a)  Cerebrospinal  Fluid. 


ingflS 


As  was  to  be  anticipated,  the  locality  in  which  the  menii 
coccus  is  chiefly  to  be  found  in  cases  of  cerebrospinal  meningitia 
is  the  spinal  canal.  Accordingly,  in  snspected  caaes,  a  sample  of 
the  cerebro-spinal  flnid  is  where  possible  or  practicable  obtained 
and  the  presence  or  absence  of  the  meningococcus  in  this  material 
determined.  Details  of  lumbar  puncture,  the  method  by  which 
a  sample  of  the  spinal  fluid  is  obtained  for  this  purpose,  are  set 
out  in  the  following  description,  for  which  I  am  indebted  to 
Dr.  T.J.  Horde^(i«):- 
Ill  performing  tho  puncture,  the  patient  lies  upon  Wb  sida,  with  kneea  drawn 
well  up.  bead  beut  down,  and  spine  arched  wich  its  conrexit;  backwarda.  Oonu 
opiBlbotODoa  incidental  to  the  'litu'aKe  may  ronder  this  poBiliou  impOBBible,  n 
the  punotufe  ftooordingly  more  dilBoaU.    The  hIuq  over  the  lower  lumbal  ^^ 
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^Oroughly  sorabbed  with  soap  and  water,  and  is  then  treated  with  ether.  App.  B,  No.  4. 
'Awhile,  a  glass  syrin£re  and  a  long  stont  needle  are  being  boiled  close  by.  q^  th^Mloro- 
^  needle  nsed  for  an  adult  should  be  3|  inches  long,  for  an  infant  it  should  be   cocoas  of 

inches  long.    The  spinous  process  lying  nearest  to  the  line  joining  the  highest    Epidemic 
ints  of  the  iliac  crests  is  that  of  the  fourth  lumbar  vertebra.    The  puncture  is  SP'^^teSS?^ 
ide  midway  between  this  spine  and  the  one  next  above  or  below  it.   In  an  adult  pr.  OOTdoik 
Doint  is  chosen  |  inch,  in  an  infant  somewhat  less  than  ^  inch  from  the  middle 
te.    The  direction  of  the  needle  in  an  adult  is  important;  it  should  be  for- 
ids,  inwards,  and  upwards.    In  ini^ts  the  direction  may  be  almost  straight 
wards.    The  needle  is  pushed  firmly  onwM;ds  until  the  gap  between  the 
linas  is  entered,  and  fluid  flows  from  the  needle.    If  the  course  of  the  needle 
ms  obstructed  it  must  be  withdrawn  a  short  distance,  any  faulty  direction 
rected  and  a  fresh  attempt  be  made.    Suction  by  the  piston  is  not  required  ; 
>he  needle  is  in  the  spinal  canal  and  its  orinoe  is  patent,  fluid  will  flow 
ether  there  be  meningitis  or  not.    A  dry  ponoture  may  mean  that  the  needle 

not  entered  the  canal,  or  that  it  has  struck  a  nerve  root,  or  that  the  pas 
sent  is  too  inspissated  to  flow. 

Hie  fluid  obtained  may  be  dear  and  free  from  albumin  and  oeUs ;  the  existence 
meningitis  is  then  very  improbable  indeed.  The  presence  of  albumin  and 
Ls  indicates  meningitis :  the  more  abundant  these  are,  the  more  likely  is  the 
ningitis  to  be  acute  and  due  to  pyogenic  organisms.    A  differential  count  of 

ceUs  present  is  of  great  value,  constitutiiig  what  is  termed  **  oytodiagnoeis.'* 
oases  of  meningitis  due  to  the  tubercle  bacUlus  and  in  the  chronic  stages  of 
ningitiB  due  to  the  meningococcus  the  cells  present  are  chiefly  lymphocytes, 
letimes  to  the  extent  of  over  90  per  cent.    In  the  cases  of  meningitis  due  to 

pyogenic  organisms  Tmeningoooccus,  pneumococous,  and  streptooooous)  the 
Is  are  chiefly  polymorphous,  again  often  as  high  as  80  or  90  per  cent.  The 
18  have  been  stained  for  the  purpose  of  this  count  by  Canon's  or  Leishman's 
d.  They  are  now  carefully  searched  for  the  presence  of  bacteria.  The 
ningococcus  is  the  organism  most  often  found  in  this  way,  usually  iu  quite 
Dty  numbers,  so  that  it  may  require  several  minutes'  search  before  a  single 
r  IS  found.  But  the  appearance  of  the  organism  is  typical  and  the  diagnosis 
dered  thereby  so  nearly  certain  that  a  prolonged  search  should  always  be 
de.  The  tubercle  bacillus  must  be  looked  for  in  the  deposit  after  use  of  the 
trifuge  l^  the  usual  staining  method.  Finally,  some  of  the  fluid  obtained 
the  puncture  is  transferred  to  tubes  of  nutrient  media  and  the  cultures  are 
oed  in  the  warm  incubator.  The  media  chosen  should  always  include  agar 
MB  smeared  with  a  little  blood.  Wassermann's  nutrose  ascitic  agar  makes  an 
iellent  medium  for  the  meningococcus.  Failing  these  media,  ordinary  ascitic 
glycerine  agar  may  be  used.  Sterile  cultures,  the  fluid  having  contained 
umin  and  a  high  proportion  of  lymphocytes,  pointto  the  probability  of  the 
[iingitis  being  tubercidous. 

(b)  Blood. 

[n  41  cases  of  cerebrospinal  meningitis  in  which  the  meningo- 
^cos  was  proved  to  be  present  in  the  cerebrospinal  fluid,  Elser 
md  the  blood  to  yield  a  coltore  of  the  coccus  in  ten  instances 
[  per  cent.). 

SVliile  the  valne  of  a  blood  culture  in  epidemic  cerebrospinal 
tningitis  would  thus  appear  to  be  very  much  less  than  that  of 
nbar  puncture,  it  is  well  to  bear  in  mind  that  in  cases  of 
ningitis  due  to  the  pneumococous  and  to  the  streptococcus  the 
dtiye  value  of  blood  culture  is,  as  Dr.  Horder  has  pointed 
b,  relatively  greater. 

Moreover,  the  fact  must  not  be  lost  sight  of  that  exceptionally 
)  meningococcus  is  capable  of  producing  a  primary  hasmorr- 
^ic  septicsBmia  without  meningitis  at  all.  A  rapidly  fatal 
tance  of  this  has  recently  been  reported  by  Dr.  Andrewes  (19). 
e  patient  an  adult  man  succumbed  within  24  hours  of  onset 


J    A  pp.  B  No.  4.    with    eymptoms    of    fnlminant    purpura.      A  sample  of  bluod 

I  OntheUicro-    drawn  from  the  median  basilic  vein  shortly   before  death  wm 

s'^demio  examined  by  Dr.  Andrewes  both  microscopically  and  by  cnUnre. 

Cerebrospio^      Microscopically  he  fotind  that  it  showed  "' Ihe  presence  of  large 

I  Df.Qordon!       cocoi  which  were  eKcInsively  intracellular,"  being   enclosed  \a 

pairs  or  groups  of  half  a  dozen,  rarely  more,  in  the  polynnclear 

leacooytes.    This  blood  yielded  a  pure  culture  of  a  Gram -negative 

coccns  which  was  very  thornnghly  examined   and  found  to  t* 

identical  vrith  the  meningococcus.     No  symptoms  of  meningitis 

were  exhibited  by  the  patient,  and  post  mort«m  no  evidence  of 

meningitis  was  foand  even  on  microscopical  examination  of  the 

meninges,  thongh  thore  were  hfflmorrh^es  in  the  subarachnoid 

space  as  also  elsewhere.     Without   bacteriological   examination, 

the    correct    etiology    of    this    case    wonld    never    have    been 

snspected. 

In  view  of  the  above,  it  is  desimble  that  when  oppor- 
tunity offers  further  observations  should  be  made  with  remwil  to 
the  comparative  frequency  of  the  meningococcus  in  the  blood  of 
cases  of  epidemic  cerebrospinal  meningitis.  In  this  connexion 
it  is  well  to  point  out  that  the  value  of  a  blood  culture  depends 
largely  upon  the  quantity  of  blood  examined.  In  the  early  days 
of  bacteriology  it  was  thought  sufBcient  to  cultivate  a  droplet  of 
blood  obtained  by  pricking  the  finger  with  a  needle — a  method 
that  generally  yields  aboat  O'l  cc,  or  even  less,  of  blood.  In  some 
advanced  cases  of  septicaamia,  where  the  blood  is  heavily  infected, 
this  method  succeeds  ;  but  it  has  been  found  that  in  a  large  pro- 
portion of  cases,  particularly  those  at  an  early  stage  of  septicffimia, 
the  quantity  of  blood  obtaint^d  by  pricking  the  lin^r  is  insuOicieDt 
to  yield  a  positive  culture  of  the  infecting  micro-oi^anism.*  Mnch 
light  has  recently  been  thrown  on  a  number  of  cases  of  infection 
(at  a  stage,  moreover,  when  they  were  clinically  of  very  puzzling 
nature)  by  cultivating  a  larger  quantity  of  blood — e,ff.,  from 
5 — 20  cc,  (=  1^ — .ij  drachms)  withdrawn  by  puncturing  a  super- 
ficial vein  of  the  forearm.  In  oases  of  malignant  endocarditis 
especially  this  method  has  been  shown  by  Horder  to  be  of  the 
greatest  service  in  yielding  the  infecting  micro-organism  and  thns 
fixing  the  diagnosis  at  an  early  stage.  In  enteric  fever  also  some 
90  per  cent,  of  the  cases  are  slate4  to  yield  a  culture  of  B.  typhoeiu 
by  this  method  ;  and  accordingly  in  this  disease  blood  culture  ha^ 
been  recommended  for  purposes  of  diagnosis  as  being  more  anc- 
cessful  than  Widal's  reaction  and  less  liable  to  error  at  the  earliest 
stage  of  the  attack,  ^gain,  in  pneumonia  recent  observations  by 
Praenkel,  Proskaska,  and  especially  by  Rosenow  (Journal  of 
Infectious   Diseases,  1904,  p.  2811)  imply  that  all  cases  in  which 

*  Dre.  E.  G.  aad  Marv  Hnmilton  Wiltinmfl  have  reported  in  the  JiiirHal  V 
Tropical  Medimne  for  NoTumber  and  December,  ISO*),  an  ontbroak  of  a  di«a« 
EQ^pected  to  be  oeiebroi-[uuul  laeiiingitiB  among'  carriers  on  the  West  Coast  ul 
Africa,  and  etate  that  blood  tilmft  from  the  peripheral  Wood  o(  30  o(  the  affectsd 
showed  mioroacopicallj  '■  diplococci,  bolL  intra,  and  eitra-eBllu!»t,  and  inicro- 
oocoi,"  whereas  tbt;  blood  films  from  a  similar  number  of  controls  among 
anaffeoted  carriers  examined  at  the  same  time  showed  DO  such  cocci,  Ae  lli( 
oDuci  obaerred  in  theee  films  were  not  eubjeoted  to  Oram's  atoin,  and  m  no 
onltnres  were  made,  it  is  impossible  to  sa;  wbc^tlier  the  meDtngoooecnn  ww 
present  or  not  in  this  outbreak  ;  but  the  obeerration  is  of  coneiderable  interM 
and  dflterves  to  be  repeated. 
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the   pneumococcua    is    the    infecting    agent    yield    that    micro-    ' 

Drganisin    from   the   blood    when    exinninei]    in    this    way;    and    OntheUluro- 
Rosenow  has  even  sncceedeil  \a  demonstratiDg  the  pneumococcua    E^dpm'o 
in   the  blood   in   live  cases   before  any  local   physical   sigaa  of   ^^"£"^'?' 
pneamonia  were  preaent.     To  obtain  the  quantity  necpssary  for   Dr.'t^^oiL 
cultnre,   blood  mtibt,  aa  has  been   atated,  be  withdrawn  from  a 
Vein  ;  and  as  the  improved  technique  of  the  procedure  by  which 
this  is  effected  is  not  ao  well  known  as  it  deaervea  to  be,  or  there 
little  doubt  that  blood  culture  wonld  bo  far  more  largely  practised, 
1  append  the  following  directions  which  Dr.  T.  J.  Horder,  whose 
extensive  experience  of  blood  culture  particularly  fits  him  for  the 
task,  has  been  good  enough  to  furnish. 

Terhttigue  af  Blovd  Cvlt'iTc. — For  the  parpose  of  blood  cnltnre  it  is  neaesBar; 
to  obtain  a  fair  qiiaotitj  of  blood,  ac  leaat  n  ca,,  free  from  contamiDBtion  bj  air 
or  akia  orgaiiianis.  These  ensentiala  are  best  ensured  by  paiicturine  a  Tein  <rf 
the  arm  with  a  sterile  needle  attaabed  to  an  "all  glaaa'  syringe,  haring  pre- 
vioualj  scrabbed  the  Blrin  with  soap  and  water  aad  bathed  ttie  surface  with 
ether.  J  ust  before  ose  a  Itttlo  sodium  citrate,  of  strength  0'5  per  cent,,  is  drawn 
np  into  the  ayringe  :  this  preyenlB  rapid  clotting  of  the  blood  and  permits  of  ita 
being'  transferred  to  the  culture  tnbea.  The  paCienL  lies  on  the  side  of  the  bed 
near  the  operator.  That  arm  is  chosen  in  which  the  largest  veins  are  B«en  at  the 
anteoubital  fossa,  and  the  limb  is  held  oat  at  right  angles  to  the  body.  Just 
before  making  the  punoture  two  or  three  turns  of  a  bandage  are  taken  tightly 
iDond  the  arm  above  the  elbow.  Sometimes,  in  fat  patieots,  no  vein  can  be  seen 
evan  after  the  bandage  U  applied  :  a  vein  may  often  be  felt,  however,  and  in  this 
oaae  the  puncture  is  none  the  leas  successful.  Care  must  be  taken  to  insert  the 
needle  through  the  skin  in  a  direction  as  far  as  posxible  parallel  to  the  sorfaoe, 
■o  aa  to  avoid  punctnring  both  walls  of  the  vessel.  The  oeeille  miiac  be  quite 
sharp  and  free  of  rnat,  but  should  not  be  too  ^mall.  Blood  should  flow  into 
the  syringe  without  the  exerelse  of  suction,  and  in  many  cases  thti  barrel  of  the 
i^oge  will  fill  without  any  suction  at  all.  la  any  case  auction  should  only  be 
applied  g«ntly,  otherwise  air  may  be  drawn  through  the  junction  of  the  needle 
»nd  the  syringe,  and  with  the  air  may  be  organisms.  Suction  is  worse  than 
useless  it  the  blood  has  not  already  flawed  into  the  syringe,  for  then  some  tisane 
is  likely  to  be  drawn  into  the  point  of  the  needle,  which  thus  becomes  blocked. 
The  syringe  being  full  the  needle  is  withdrawn,  and  an  assistant  removes  the 
bftndaiie  whilst  tte  operator  places  his  finger  upon  the  puncture.  The  arm  is 
then  held  aloft  for  a  few  minutes.  The  puncture  does  not  bleed  and  requires  no 
dTEsaing,  The  blood  is  now  transferred  to  the  culture  media,  four  ctdinarj 
broth  tabes  and  two  ordinary  agar  tubes  being  used.  The  lattet  ore  useful 
chiefly  to  exclude  ooo  laminations,  the  colonies  on  the  slopes  bcinif  easily  dealt 
with.  Increasing  amounts  of  the  blood  are  added  to  each  of  the  broth  lubes ; 
these  are  then  rolled  well'betrenn  the  hands,  aud  are  placed  vertically  in  the 
warm  incubator  (.-17°  C),  where  thay  are  allowed  to  remain  absolutofy  undis- 
turbed for  %i,  or,  if  neei)  be,  \t  hours.  In  thiu  way  it  will  be  found  that  the 
blood  has  coagulated,  and  a  jelly-like  colourless  clot  has  become  snspended  in  the 
broth,  in  which  colonies  of  any  organism  present  grow.  The  blood  pigment  has 
eeparatod  at  Van  bottom  of  the  tube.  It  no  growth  has  oocucred  in  48  hours  the 
lobes  are  again  agitated  by  rolling  them  in  the  hanii^,  so  that  any  minute 
undetected  colony  may  re-inooutate  the  broth.  In  the  same  way  the  agar  slopes 
are  shaken  gently  and  the  surface  of  the  slope  re-inocnlatod  with  the  ooudenso- 
tion  fluid.  E lamination  of  the  tuhes  must  be  made  by  the  aid  of  a  good  hand 
lens  at  the  end  of  ench  day,  and  as  soon  as  any  uolonies  are  noticed  th«sii  shobld 
be  har|>orjneit  by  means  of  a  platinum  loop  and  investigated  in  the  uaoal  way. 
Sabonitarei  must  also  be  made.  (For  fuller  details  of  the  teohnique  of  blood- 
onlture  see  The  Priu<Ht\o«cr.  November,  190j.) 

(c)  Upper  Respiratory  Passages. 

In  one  of  the  aix  cases  of  meningitis  from  which  he  originally 
isolated  the  meningococcus,  Weichselbaum  found  the  raeningo- 
coccua  in  pus  in  the  naaal  cavity.  Since  that  time  thia  micrucoccoa 
baa  been  repeatedly  reported  in  the  upper  respiratory  paeaagea  of 


'-*'    cases  of  cerebrospinal  meolDgitis   and    particniarlj'  iq  the  nasal 

ra-    secretion.     It  has  also  been  located  on  rare  occasions  in  the  middle 

ear,  in  the  joints,  and  in  the  eye  when  iuflammatory  lesions  of  these 

1^    organs  have  occurred  during  the  disease.    The  meningococcoa, 

"  however,  has  not  been  found  in  the  urine  in  cases  of  epidemic 

cerebrospinal  meningitis. 

The  detection  of  the  meningococcus  in  the  secretion  of  tiie 
upper  respiratory  passages  is  a  nmtter  of  considerable  iiiiportanc«, 
for  its  presence  here  has  been  held  to  furnish  the  most  probable 
explanation,  both  of  the  route  by  which  the  infection  is  acquired, 
and  also  of  the  mode  in  which  the  disease  is  impartetl  to  others. 
While  the  presence  of  the  raeningococcns  in  the  spinal  canal,  or 
in  the  blood,  therefore,  is  of  the  greatest  importance  from  the 
point  of  view  of  diagnosis,  prognosis,  and  treatment  of  individntl 
cases  of  cerebrospinal  meningitis,  the  occurrence  of  the  menin^ 
coccus  in  the  upper  respiratory  passages  is  the  most  important 
point  of  all  from  the  point  of  view  of  prevention. 

Reference  to  reports  of  the  presence  of  the  meningococcus  ia 
the  upper  respiratory  passages  shows  that  the  balk  of  the  earlier 
positive  statements  made  on  this  subject  will  not  bear  criticiBm. 
The  reason  why  the  majority  of  these  statements  ciinnot  be 
accepted  is  because  the  observers  who  made  them  failed  to 
differentiate  the  Gram-negative  coccus  with  which  they  were 
dealing  from  other  Gram-negative  cocci  which  may  occur  in  the 
upper  respiratory  passages  both  in  health  and  in  diseases  other 
than  cerebrospinal  meningitis. 

The  first  of  these  Oram-negative  cocci  to  attract  attention  waa 
M.  catarrhalis,  which  is  fonnd  in  large  nnmbers  in  the  sputum  or 
nasal  discharge  in  a  disease  closely  related  ro  influenza  but  milder 
in  type.  In  both  acate  and  chronic  catarrhal  conditions  of  the 
npper  respiratory  passages  this  micrococcus  is  frequently  to  be 
met  with.  In  some  cases  it  is  present  in  almost  pure  culture  in 
the  nasal  discharge,  or  it  may  be  associated  with  common  sapro- 
phytic micro-organisms  of  the  nasopharynx  such  as  Hoffmann's 
bacillus.  In  other  cases  it  is  associated  with  the  more  virolent 
pneumococcuH,  with  B.  inSuenzae,  or  with  B.  diphtheriae.  Not 
only  is  M,  catarrhalis  Gram-negative,  but  it  is  also  markedly 
intracellular.  Though  its  size  is  generally  considerably  greater 
than  that  of  the  meningococcus,  it  may  occasionally  be  quite  » 
small  as  that  organism,  and  it  shows  the  same  flattening  of  ita 
cocci  on  the  side  of  apposition  when  paired  resulting  in  a  coffee- 
beau-lilce  appearance.  In  spite  of  these  similarities  to  the 
meningococcus,  however,  there  is  not  the  slightest  doubt  that  the 
two  organisms  are  quite  distinct.  For  not  only  do  they  altogether 
differ  in  the  appearance  of  their  colonies,  but  M,  catarrhalis  gravs 
at  20'  C,  a  temperature  5°  below  the  minimum  temperature  al 
which  the  meningococcus  will  develop.  In  order  to  differentiate 
these  two  micrococci,  therefore,  cultures  are  necessary. 

The  insufScieucy  of  eaxlier  reports  of  the  presence  of  the 
meningococcus  in  nasal  secretion  will  be  realised  when  it  is  said 
that  in  190H  Dr.  Lord  of  Boston  (20)  merely  taking  into  account 
the  differentiation  of  above  reputed  meningococci  from  M.  catairh- 
alis  showed  that  out  of  52  of  the  positive  statements  then  on 
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record  no  less  than49coTilcl  not  be  accepted  because  the  a  nth  ori  ties    *fp,  B.  so.t 
■who  had  made  them  had  failed  to  prove  that  the  coccus  which  onthoMioro- 
they  had  found  in  the  nasal  secretion  and  termed  meningococcus   EpSemlo 
■was  distinct  from  M.  catarrhalts.  cerebroipiii^ 

MeaiDglUi ;  br 

Among  recent  records  of  the  presence  of  the  meningococcus  in  ''  °  °'^ 
the  nasopharynx  first  place  must  he  given  to  the  report  of  von 
Lingelsheim,  who  daring  the  epidemic  of  cerehro-spioal  meningitis 
near  Benlen  in  Germany  between  December,  1904,  and  June,  1905, 
examined  the  nasopharynx  of  a  large  number,  alike  of  patients 
and  of  persona  in  contact  with  them  for  the  meningococcus, 

Swuba  were  token  of  Che  nasopharyngeal  aecretiou,  the  outfit  (or  this  purpose 
being  analogous  to  thut  used  for  diphtheria.  As  tho  oiuiiingooooouB  rapidly  tends 
la  perish  under  the  iulluetice  of  deuication,  the  secretion  ^ould  be  examined  by 
enltnrc  within  21  bonre  of  colleation,  Lingelsbeim  recogniees  the  eiietenoe  of 
Gram-negative  oocci  resembling  the  meningocooous  in  tlie  naaopharynz  in  health 
not  rarely,  aod  also  in  diseasex  other  than  cerebroepinal  meniugitii.  For  the 
diSerentiation  of  Uie  meningococcna  from  theee  oooci  he  relies  upon  morphological 
and  biological  uharaoters  (f  appearance  of  growth  and  failnre  to  mnltiplj  at 
lemperatnre  below  ^6°  C),  and  eepecially  upon  the  result  of  testing  them  wttJi 
a  low  grade  agglutinating  aornm  obtained  from  the  rabbit  by  iojeoting  it  with 
eultnres  of  the  meningococcua  isolated  by  lumbar  puncture  from  eaees  of 
cerebrospinal  meningiliiB.  Proceeding  thns,  von  Lingelsheim  examined  the 
nasopharyngeal  secretion  of  635  patients  auffering  from  cerebrospinal  menin- 
gitis, and  cliimfl  to  have  foond  the  meningooocous  thereiD  US  timee.  On  the 
otlier  hand,  of  2)<9  normal  persons  examined  in  the  same  way,  2Q  only  showed 
the  meningouoocns,  and  all  of  the  positive  cases  were  persons  who  had  been  in 
ooDtaot  with  the  disease. 

At  a  further  st^e  of  thij  epidemic  he  eiamined  lfl3  patients  with  positive 
raultin  18,  and  of  18  uonnal  persons  examiaed  at  the  same  time,  two,  both 
of  whom  had  been  in  contact  wilJi  the  disease,  were  found  positive. 

Putting  all  these  observations  together  it  woold  appear  that  Lingelsheim 
claims  to  have  toaod  the  meningococcne  in  the  nasopharynx  in  161  out  of  718 
persons  suffering  from  meningitis  (20  per  oent.),  and  in  SB  out  of  307  oontacta 
and  normal  persons  (9  per  cent.). 

Subsequently  he  examined  tlie  nasal  seoretion  of  S8  potisnts  with  positive 
resnlt  in  three,  the  naaal  secretion  of  11  normal  persons  examined  at  the  same 
proving  in  all  cases  negative. 

A  sohool  of  nS  children  was  examined  with  the  resnlt  that  the  meningoooocns 
was  detected  in  the  naeopbarynx  of  fonr  of  these  children  all  of  whom  came 
trom  an  infected  district. 

As  regards  the  persixtenue  of  the  moningoooccus  in  the  nasopharjni  hi 
cerebrospinal  meningitis,  von  Llngelsheim  found  that  in  some  30  per  cent,  of 
hie  cases  yielding  positive  results  the  meningococcus  was  not  to  be  found  in 
this  eitnation  in  the  first  days  of  the  disease ;  in  about  50  per  oent.  it  dis- 
appeared in  10  to  11  days  ;  in  a  few  oases  (about  10  percent.),  in  spite  of  gargling 
and  painting  the  throat  with  antiseptios,  it  persisted  for  upwards  of  six  weeks  in 
the  nasopharynx,  and  in  one  case  it  was  found  there  three  months  from  the  onset. 

With  regard  to  the  exact  situation  in  the  upper  respiratory  pasBagee  where  the 
meningococcus  is  to  be  found,  he  states  that  the  mucous  membrane  of  the  palate 
and  tonsils  is  free  of  it,  but  that  it  specially  affects  the  upper  portions  ol  the 
pharynx  and  the  posterior  naies.  The  importance  of  this  is  obvious :  it  is  not 
suSoient  to  swab  the  nares  or  tonsils  in  searching  for  the  meningooocous  in  the 
upper  respiratory  passages,  but  the  secretion  of  the  posterior  pharynx  must  also 
be  examined. 

As  regards  further  observations  of  the  presence  of  the  meningococcas  in  the 
upper  respiratory  passages  it  may  be  mentioned  that  Elser,  during  the  recent 
epidemic  in  New  Tork.  reports  having  found  the  meniDgococous  in  the  naso- 
pharynx of  6  out  of  22  cases  of  the  disease  taken  at  baiard.  He  recognises  the 
presence  of  Oram-negative  coooi  other  than  the  meningoooootu  in  the  naso- 
pharynx and  classes  them  all  provisionally  as  M.  oatarrhalis. 
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Dnnham  next  prooeeded  to  apply  the  agglatination  test  to  these  oatarrhalis-    App.  B.  No. 4. 
like  and  meningoooocnB-like  cooci,  nning  the  maorosoopio  method.    He  found   q   ..  ~~^{^,_. 
that  at  the  end  of  thxeeor  even  six  hours  there  was  usually  no  well-marked   coocusot^^*^ 
•Tidenoe  of  agglutination,  but  that  after  34  hours  the  lowest  dilutions  showed   Rpidemio 
dbtinot  clumping,  and  at  the  end  of  42  to  48  hours  evidenoe  of  agglutination    v^''®.^'!S"^*°?:f 
waa  aeen  in  one  or  two  of  the  next  higher  dilutions.    But  though  the  time  that   Dr  Gordon! 
iiapagd  before  positiYe  agglutination  was  muoh  longer  than  is  usual  in  making 
niorosoopioal  tests  for  agglutination,  Dunham  does  not  believe  that  the  results 
weie  vitiated  from  this  oause ;  and  is  confident  that  broth  emulsions  would 
fMOfe  quicker.    The  sera  used  came  either  from  patients  suffering  from  cerebro- 
ninal  meningitiB  or  from  animals  immunised  by  injection  of  large  quantities  of 
ue  sofiningocoocuB  obtained  from  spinal  fluids.    The  ftnin^^iiy  ns^wl  were  rabbits, 
a  goat,  a  horse,  and  several  geese. 

None  of  these  sera  showed  a  high  speeijufity  in  their  agglutination  of  the 
■Mningooocous.  They  agglutinated  it  in  dilutions  from  1  :  200  to  1  :  4,000,  or 
tiro  to  ten  times  as  great  as  sera  from  normal  animals  of  the  same  species. 
Dunham,  however,  found  it  difficult  to  use  even  this  moderate  increase  in 
indntinating  power  because  the  conditions  under  which  the  tests  were  made 
ttKBred  unavoidably  at  different  times,  and  even  slight  variations  in  condition 
iBflnenoe  the  limits  of  the  dilution  at  which  positive  results  are  obtained  in 
wy  great  degree.  The  density  of  the  emulsion,  for  example,  was  found  to 
make  a  veiy  great  difference  in  the  development  of  distinct  agglutination  in 
the  higher  mlutions.  * 

Agglutination  tests  with  the  oatarrhalis-like  cocci  were  impoesible  owing  to 
antoeedimentatdon.  He  next  tried  absorption  tests,  the  principle  of  which 
ii  to  Mtuxate  a  c^ven  serum  with  the  microbe  for  which  it  contains  specific 
Mglntinin,  and  after  oenttifuging  and  thus  removing  the  specific  agglutinin 
in&eh  has  united  with  the  sedimented  microbes,  to  apply  the  serum  to  the  other 
fldoro-organisms  under  study.  This  method  yields  valuable  results  In  the  case 
of  tSie  oou-tjphoid  group ;  but  in  the  case  of  Gram-negative  oood  Dunham  found 
Hie  diiBooltiee  greater  and  the  results  less  definite. 

On  the  other  hand  he  found  that  a  more  striking  biological  distinction 
telween  the  meningoooccus-like  cocci  and  the  catarrhalis-like  group  was 
lereided  l^  testing  them  in  regard  to  add  production  in  a  medium  consisting 
of  ahaep  serum  diluted  with  water,  tinted  with  litmus,  and  containing  1  per  cent. 
of  glncoee.  All  the  cultures  of  the  meningococcus  from  spinal  fluids  and  all 
the  ooltnies  from  the  blood  produced  an  unmistakable  acid  reaction  in  this 
medium  after  incubation  for  24  hours  at  ST**  0.  Similar  cultures  made  wit^ 
the  Gram-negative  coed  from  the  nose  and  throat  differentiated  these  oood 
into  three  groups  : — 

(1)  Those  which   produced   acidity   without  coagulation  of   the   serum, 
ije^  the  same  change  as  wrought  by  the  mening^occus. 

(9)  Those  forming  add  and  coagulating  the  medium. 

(3)  Those  producing  no  addity  (or  perhaps  causing  an  alkaline  change  of 
reaction)  even  after  nine  days  incubation. 

Of  16  cultures  of  Gram-negative  coed  from  the  nose  and  throat  of  meningitis 
patients  six  affected  this  serum-glucose  medium  in  the  same  way  as  the  meningo- 
oooons.  These  six  cultures  had  also  behaved  in  the  same  way  as  that  micro* 
organism  in  regard  to  their  misdbility  in  saline  solution,  in  their 
inaoeptibility  to  agglutination,  and  tiieir  ability  to  absorb  agglutins  from 
tmmwiift  Bera.  Dunham  draws  the  condusion,  therefore,  that,  **£>  far  as  our 
knowledge  can  justify  a  conclusion,  these  cultures  were  identical  with  the 
meningooocons,  and  that  the  latter  was  therefore  present  in  the  upper  air 
munagrm  in  the  cases  of  epidemic  cerebrospinal  meningitis  from  whidi  these 
eoltareo  were  obtained." 

The  second  paper  is  by  Mary  E.  Goodwin  and  Anna  I.  von  Shelly,  and  is 
entitled :  "  7%s  frequeid  oecurrenoe  of  mmingoeocoi  in  the  nasal  eavUiet  of 
menimffitii  patients  and  of  those  in  direct  eontaet  with  them:' 

The  mucus  was  taken  from  the  nasal  f osss  with  a  sterile  cotton  swab  and 
plated  out  as  soon  as  possible  upon  asdtic  agar.  As  a  rule  the  plates  were  made 
within  one  hour  of  collecting  the  mucus  and  while  the  owab  was  still  moist. 
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APP.B^'o.  l     The   plates  were  incubated  tot  2*-28  hour*  at  37'  C,  and  colonira  ol  Gnm- 

Ob  the  Mlaro-     "^s^ve  cooal  reaeiablinK  meningooooci  were  iHolsted  nnd  (jxamined. 

'e^emia  In   'bis   Way   112   ooBts  of   meningitifl  were  ciamiaed.    Qram-n^ative  oocci, 

Oarebrosplnal     identical   with   meniDgococci   in   all    respeotB,   were    isolated   from    the   niual 

n^o'^t  n*^   muoua   in  12  out  of  23  cisob  during  the   first  week  of   the  diseasa,  and   in 

ur.uaraon.        s  out  of  lu  eiumined  during  the  eeoond  week.   On  thu  other  hand,  in  6  euuoined 

during  Che  third  week.  S  during'  Che  fourth,  and  ti  betwoon  the  SCth  and  ninth 

weeks,  no  meninRoooooi  were  found.    A  very  Bevero  case  examined  on  the  e7th 

day,  however,  guva  a  few  ttoloni'TS.    In  one  caae  thej  failed  Co  isolate  meninga- 

ooooi  from  the  noaal  mooua  on  the  flrat  day,  but  found  them  in  large  numbers  on 

the  second. 

Their  rei>ult«  tberelore  apiiear  to  show  that  the  meningoooooiu,  or  some  oooam 
uloeely  resembling  it,  was  found  in  the  naree  in  about  50  per  oent.  of  the  caaea 
which  they  oxaminc<l  during  the  tlrst  week  of  the  disease. 

The  naaal  secretioua-  of  In  healthy  persona  living  in  close  contaoc  with 
meniuifitia  patients  were  also  examined.  Of  Cho*e  in  contact  wiih  the  diwAse 
during  the  6rst  two  weeks  of  the  patients'  illness  u  were  positive  (10  per  cent.) 
From  the  nasal  mncDi  of  93  Brat  year  medical  students  who  hid  nerer  been  inknoim 
oontaot  with  meningitis  there  were  isolated  in  two  cases  a  few  orccaniBma  which 
were  oulturallj  and  in  paChogeniciCy  like  meningooooci.  In  studying  their 
ageluti nation,  howeiKr,  it  was  found  that  these  oocci  differed  front  the 
meninii'ococcl.  The  observers  proceed  to  say  that  "one  cannot  safety  clusjfy 
these  atypical  oulCurea.  The;  may  be  meningococci  derived  from  a  strain 
different  from  those  isolated  by  as  in  the  present  epidemic,  or  oi^anisme  not 
capable  of  readily  exciting  mcniugicia,  and  yet  so  closely  related  that  they 
cannot  be  differentiated  without  more  careful  vulture  testa  than  we  at  present 

Farticalors  are  given  as  to  the  abundance  of  meningococci  in  pla[«a  from  the 
nasal  mucus  of  the  1H  coses  of  meuio^tis  in  which  they  were  found.  In  some 
coses  the  colonies  of  thiri  micro 'Or;;aniem  were  ccanly,  in  others  they  formed  as 
much  hb  i>5  per  cent,  of  the  oolonioa  on  the  primary  plate.  In  the  five  positive 
contacts  the  abundaaoi]  of  the  meniugocoocus  colonies  varied   from  30-95  per 

Dealing  with  the  cultural  characteristiox  of  the  meningococci  isolated  bj 
them  from  nasal  maons,  the  observers  state  that  they  were  unable  t^  Bnd  an* 
differences  between  these  c^jcci  and  M  cultures  of  the  meningooocous  isolatea 
from  the  spinal  fluid.  As  regards  Gram's  sCoia  chere  was  no  tendency  for  any 
of  the  onlturea  to  he  Gram- positive.  No  cultures  grew  below  24  C,  on  gelatiDt, 
though  alt  grew  well  in  this  madinm  at  37  C.  A  point  of  muob  intcreac  is  tbi 
fact  that  they  found  their  meningococci  te  produce  an  acid  reaciion  in  Utmiu- 
pepCone-sheep-serum-ogor  conCaining  glncose,  lactose,  and  maltose  rmpectively, 
but  not  in  the  same  medium  when  in  place  of  these  sugais  socchatoae  wu 
present. 

Goodwin  and  von  ShoUy  inoculated  S  goats,  2  sheep,  W  rabbits,  and  2  hotiM 
with  their  calturee,  and  found  that  Che  serum  obtained  from  tbeae  animals  did 
not  as  a  rule  agglutinate  in  hi^jh  dilutions.  The  goats'  sera  never  aggtutiaatBd 
above  1  :  20.  One  sheep,  after  being  inoouhtted  with  rather  large  doses  of  * 
meningococcus  for  overthree  months  gave  a  serum  agglutinaCing  most  of  the 
caltares  completely  in  a  1  :  40  dilution.  Only  two  of  th^  twenty  labtnto 
lived  long  enough  to  yield  a  serum  of  value.  One  of  thi»e  rabbiti  had  been 
inoculated  with  a  nasal  culture  from  a  student  not  in  contact  with  meningilil 
and  ita  serum  agglntinoted  ita  own  culture  and  several  typical  meningoooeou 
cultures  completely  in  a  dilntion  of  1  :  40.  The  other  rabbit  was  inooulated 
with  a  typical  meningococcus  and  agglutinated  its  own  culture  in  a  1  :100 
dilution  and  other  cultures  in  a  1  -  60  or  slightly  higher  dilution.  One  of  the 
horses  died  iiefore  its  serum  showed  much  agglutinating  power,  the  otJwr 
yielded  aC  the  end  of  four  mouths  a  nerum  agglutinating  most  of  their  oaltniM 
in  a  dilution  of  1  ;  100. 

Goodwin  and  von    Hholly   used   the    microscopicoJ    method    of 
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the  defirree  of  agglntmability  of  the  oaltores  on  different  days  which  made  it     App.  B,  Na  4. 
diffionlt  to  compare  the  resalte  quantitatively.  q^  the^icio- 

COCJtU  of 

They  made  absorption  tests  of  agglutination  and  found  that  all  the  meningo-    Epidemic 
ooocns  cultures  seemed  to  remove  the  meningoooocus  i^gglutinins,  while  M.   9f'®.^'2*P''*^ 
oatarrhaUs  cultures  only  reduced  them  by  about  one-third.  Dif  o^^*  ^ 


In  their  conclusions  Goodwin  and  von  ShoUy  state  that  their  having  found 
meningfococci  in  the  nasal  mucus  of  50  per  cent,  of  meningitis  patients  during 
tihe  first  two  weeks  of  the  disease,  and  in  about  10  per  cent,  of  the  people  most 
oloeely  in  contact  with  them,  together  with  the  aboeuce  of  meningococci  from 
the  nasal  mucous  of  a  large  number  of  normal  persons  examined  **  would 
starongly  indicate  the  neccMity  of  isolating  cases  of  epidemic  cerebrospinal 
meningitis  at  least  during  the  early  weeks  of  the  disease.'* 


Summary  of  Section  3  tvith  special  reference  to  sources  of  error 
when  identifying  the  meningococcus  in  spinal  fluids  bloody 
and  secretion  of  the  upper  respiratory  f>assages  respectively. 

As  regards  sites  in  the  body  from  which  the  meningococens  can 
be  recovered,  it  would  appear  that  lumbar  puncture  affords  the 
readiest  method  by  which  this  micro-organism  can  be  isolated 
from  cases  of  cerebrospinal  meningitis.  Identification  of  the 
meningococcus  in  cultures  from  the  spinal  fluid  is  a  matter  of 
comparative  simplicity,  for  when  present  in  this  material  it  is 
BBoally  in  pure  culture.  The  only  contamination  of  note  is 
Staphylococcus  epidermidis  albus,  the  presence  of  which  is  due 
to  &ulty  technique.  The  differentiation  of  this  common  skin 
coccus  from  the  meningococcus  presents  no  difficulty  whatever, 
for  besides  being  positive  to  Gram's  stain  its  colonies  are  different 
from  those  of  the  meningococcus,  and  it  also  possesses  a  series  of 
oiher  definite  differential  characters  which  I  have  described 
daewhere  (J^l). 

Identification  of  the  meningococcus  in  cultures  from  the  blood 
of  patients  suffering  from  cerebrospinal  meningitis  also  presents 
no  difficulty  if  only  sufficient  blood  is  used ;  for,  as  in  case 
of  the  spinal  fluid,  when  present  at  all  it  is  usually  in  pure 
culture.  Again,  the  skin  coccus  is  the  only  contamination  of 
note. 

On  the  other  hand,  identification  of  the  meningococcus  in 
secretion  of  the  upper  respiratory  passages  is  a  matter  of  &r 
greater  difficulty  owing  to  the  fact  that  here  Oram-negative 
cocci  are  found  from  which  it  has  to  be  differentiated.  The  first 
of  these  Oram-negative  cocci  of  the  upper  respiratory  passages 
to  attract  attention  was  M.  catarrhalis  ;  and,  owing  to  ^s  micro- 
organism having  been  ignored,  no  less  than  49  out  of  53  positive 
statements  with  regard  to  the  presence  of  the  meningococcus  in 
nasal  secretion  on  record  up  to  1903  cannot  be  accepted.  M. 
catarrhalis,  however,  is  by  no  means  the  sole  Gram-negative 
coccus  in  Uie  upper  respiratory  passages  with  which  the  meningo- 
coccus is  liable  to  be  confounded,  for  both  in  this  country  and  in 
Germany  and  America  search  for  the  meningococcus  in  secretion 
derived  from  the  upper  respiratory  passages  has  revealed  the 
presence  of  other  Gram-negative  cocci  from  which  it  has  to  be 
distinguished. 

25783  2  F  2 


4.54 


The  abiintlatice  nml  variety  of  Gram-negative  cocci  in  the 
-  upper  respiratory  passageti  are  matters  Btill  very  ill-ttefineil,  and 
the  diSerentiatioD  of  the  memngococcns  from  these  cocci  is, 
I  therefore,  at  preneat  imperfect.  Aa  regards  characters  npon 
which  reliance  has  hitherto  been  placed  for  effecting  each 
differentiation,  all  observers  are  agreed  as  to  the  differential 
importance  of  the  appearance  of  the  colonies.  Liogelsheim, 
however,  appears  to  pnt  his  chief  trnst  in  the  agglutination  t«sT 
for  the  purpose  of  distinguishing  the  nieningococcuB  from  these 
Qram-negative  cocci,  but  exactly  what  degree  of  differential 
value  really  attaches  to  this  teat  in  the  present  connection  is  as 
yet  far  from  certain.  The  careful  investigations  of  Dunham  and 
of  Goodwin  and  ShoUy  tend  to  throw  considerable  doubt  upon 
the  practicability  of  this  test  for  distinguishing  the  meningococcus 
from  alt  Oram-negative  cocci  of  the  upper  respiratory  passages.  It 
is  also  clear  from  the  work  of  these  AJnerican  observers  that  the 
quantitative  value  of  the  agglutination  tiMt — and  it  ia  in  this  sense 
alone  that  the  agglutination  test  is  of  real  differential  value— is 
far  less  in  the  case  of  Gram-negative  cocci  than  in  the  case  of 
bacteria  of  the  Coli-Typhoid  group.  The  technique  of  the 
agglutination  test  is  also  more  difficult  in  the  case  of  these  coc  '  *" 
and  the  delay  that  occurs  before  agglutination  takes  place  i 
another  serious  impediment. 

Under  these  circumstances  it  is  necessary  to  look  for  additional 
characters  whereby  to  differentiate  the  meningococcus  from  these 
Grain -negative  cocci  of  the  upper  respiratory  passages.  I  have 
shown  elsewhere  that  Gram -negative  cocci  may  be  differentiated 
by  their  ability  to  decompose  glucose,  galactose,  maltose,  and 
aaccharose  respectively  with  an  acid  reaction.  Dnnham  who  at  a 
later  date  tested  the  application  of  glucose  for  the  purpose  of 
differentiating  the  meningoctoccus  from  other  Gram-negative  cocci 
of  the  upper  respiratory  passages  has  confirmed  the  value  of  that 
sugar  in  the  present  connection.  Goodwin  and  Van  Sholly,  though 
they  confirmed  the  reactions  which  I  had  previously  stated  the 
meningococcus  to  give  with  regard  to  glucose,  maltose,  and 
saccharose,  do  not  appear  to  have  grasped  the  differential  value  of 
these  biochemical  properties  of  the  meningococcus. 
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4.  Observations  bbarinq  on  the  Identification  of  tab 

MBNINGOCOCOUS  in  the    DpPBB   RbSPIRATOBY   PAaSAOBS. 


«ti' J 


In  view  of  the  condition  of  affairs  described  above,  an  investi' 
gation  has  been  carried  out  for  the  purpose  of  obtaining  aaswt 
to  the  following  three  questions  : — 

1.  Are  Gram-negative  cocci  present  in  the  upper  respiratory 
passages  normally,  and  it'  so  to  what  extent 't 

2.  How  do  the  characters  of  such  Gram -negative  cocci  compare 
with  thoije  of  the  meningococcus  '' 

'A.  What  are  the  points  of  most  value  for  differentiating  the 
meningococcus  from  these  Gram-negative  cocci  of  the 
normal  throat  ? 
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Although  no  outbreaks  of  epidemic  cerebrospinal  meningitis    ^^^'  ^^o-  ^ 
have  occurred   in   this  country  during  progress  of  the  present  OntheMioio- 
inquiry,  two  outbreaks  have  taken  place  of  maladies  that  were  Epid«^ 
at   one  time   suspected  of  being  cerebrospinal  meningitis.    The  Cerebrospinal 
first  of  these  outbreaks  occurred  in  the  neighbourhood  of  Hert-  d? "GoKtoni  ^ 
ford,  the  second  near  Downham  in  Norfolk,    In  both  cases  T 
'waa   called   upon  to  make  a  bacteriological   investigation  with 
results  that  will  be  referred  to  later. 


1.  Are  Gram-negative  cocci  normally  present  in  the  upper 
respiratory  passages,  and  if  so  to  what  extent? 

For  the  purpose  of  obtaining  an  answer  to  this  question  samples 
of  saliva  from  20  apparently  normal  individuals  of  both  sexes  and 
of  ages  varying  from  3  to  65  years  have  been  examined.  In  each 
case  the  sample  of  saliva  was  treated  as  follows  : — 

Four  sterile  flasks,  each  of  about  200  cc.  capacity,  were  plugged  with  wool. 
Into  the  first  of  these  flusks  99  oc.  of  sterile  water  was  placed,  and  into  each  of 
the  others  90  co.  of  the  same.  The  flasks  were  then  steamed  for  half  an  hour. 
One  oc.  of  the  sample  of  saliya  was  now  added  to  the  flask  containing  99  co.  of 
water,  und  the  flask  thoroughly  shaken.  Ten  co.  of  this  first  flask  was  then 
transferred  to  flask  two  containing  90  cc.  of  water,  and  the  shaking  repeated. 
Ten  00.  of  this  second  flask  was  transferred  to  flask  three,  from  wnich,  after 
shaking,  10  co.  was  transferred  to  flask  four,  which  was  also  shaken. 

As  a  result  of  these  dilutions  1  cc.  of  flask  one  contains  jl^  cc.  of  saliva,  and 
1  cc.  of  each  sncoeediug  flask  contains  f^j  lees  of  it  than  the  preceding  flask. 
Two  plates  of  ordinary  agar  and  two  of  nasgar  are  now  poured,  and  when  solidi- 
fied, ^  of  a  oc.  of  ea«h  of  the  last  two  flasks  is  spread  oyer  the  surfaoe  of  plates 
of  agar  and  nasgar.  The  amount  thus  shown  on  the  plates  represents  nx>ivuv  ^' 
'^^  Twfcro  «5-  ot  saliva. 

After  24-28  hoars  incubation  aerobically  at  37^  C,  the  plates  are 
examined  and  the  colonies  that  have  appeared  tested  with  Gram*s  stain. 
Bepresentatives  of  all  the  different  kinds  of  Gram-negative  cocci  present  are  then 
snbcnltured  from  single  colonies. 

As  a  result  of  this  procedure  it  has  been  found  that  in  every  one 
of  the  20  samples  of  saliva  examined  Gram-negative  cocci  were 
present  to  the  extent  of  over  100,000  per  cc.  In  many  cases  these 
Gram-negative  cocci  exceeded  Gram-positive  staphylococci  in 
abundance,  but  in  no  case  were  they  found  to  be  more  abundant 
than  the  streptococci  of  normal  saliva. 

After  examining  several  samples  of  saliva  in  the  fashion 
described  I  found  that  I  could  readily  distinguish  colonies  of 
Gram-negative  cocci  from  colonies  of  Gram-positive  cocci  that  are 
always  to  be  found  in  cultures  from  saliva.  The  Gram-positive 
cocci  present  are  streptococci  and  staphylococci,  and  the  chief 
points  of  distinction  are  that  the  streptococcus  colonies  are  far 
smaller  than  colonies  of  the  Gram-negative  cocci,  and  that  the 
staphylococcus  colonies,  though  they  approach  the  Gram-negative 
colonies  more  closely  in  size,  have  quite  a  different  consistence. 
This  difference  in  consistence  is  difficult  to  describe ;  it  is  best 
conveyed  by  stating  that  colonies  of  Gram-negative  cocci  on  agar  or 
nasgar,  at  37°  C,  more  closely  resemble  colonies  of  B.  coli  on  this 
medium  than  they  resemble  colonies  of  Staphylococcus  albus  or 
anreos. 
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APP.B.NO  4.  2.  How  do  the  characters  of  these  Gram-negative  cocci  of 

On  the  Micro-  normal  saliva  compare  with  those  of  th e  meni ngococcus  ? 

oooousof 

OnrebnMpinai        ^^  meningococcus. — Through  the  kindness  of  Dr.  Andre  wes  and 
J^'JJ™;  *>y  Dr.  Horder  I  have  obtained  caltnres  of  the  meningococcus  from 

eight  sporadic  cases  of  cerebrospinal  meningitis  and  studied  them. 
Seven  of  these  cultures  of  the  meningococcus  were  obtained  by 
lumbar  puncture,  the  other  was  obtained  from  the  meninges  poet- 
mortem.  In  this  last  case,  though  the  convexity  and  base  of  the 
brain  were  covered  with  purulent  exudation,  microscopical 
examination  of  six  coverglass  preparations  of  the  exudate  rev«iled 
no  micro-organisms  at  all  in  the  vast  majority  of  the  fields. 
Occasionally,  however,  a  polynuclear  leucocyte  was  found  con- 
taining Gram-negative  cocci.  Cultures  from  this  exudate,  with  all 
precautions  against  contamination  that  were  possible,  were  made 
on  nasgar  plates,  with  the  result  that  next  day  colonies  of  a  con- 
siderable number  of  Gram-positive  and  (J ram-doubtful  cocci  were 
present,  but  no  meningococcus  colonies.  From  previous  expe- 
rience of  colonies  of  the  meningococcus,  and  by  testing  their  sugar 
reactions  and  other  characters,  1  was  able  to  avoid  confounding 
these  contaminating  cocci  with  the  meningococcus,  but  I  cannot 
avoid  a  strong  suspicion  that  the  mistakes  of  J^er  and  Heabner 
are  due  to  their  Living  confused  them.  On  the  second  day  several 
typical  colonies  oi  the  meningococcus  were  present  in  parts  of  the 
plates  where  pieces  of  the  pus  free  from  these  contaminating  cocci 
had  been  spread  out.  When  it  is  realised  that  cocci  are  exceediugly 
common  in  air  and  on  the  skin,  and  when  account  is  taken  of 
the  manipulations  necessary  for  exposing  the  brain  and  spinal  cord 
post-moriem,  it  is  easy  to  see  how  readily  coccal  contaminationB 
are  obtained  in  cultures  from  the  meninges  post-mortem. 

The  biological  characters  of  these  eight  meningococci  were  prac- 
tically identical,  and  corresponded  in  all  respects  with  thofe  of 
the  typical  meningococcus.  As  these  characters  have  already  been 
described  in  detail,  I  shall  content  myself  with  merely  pointing 
out  features  in  which  the  Gram-negative  cocci  of  normal  saliva 
have  been  found  to  differ  from  the  meningococcus. 

1. — Cultures. 

Subcultures  from  isolated  colonies  of  the  Gram-negative  cocci 
present  on  the  plates  from  dilutions  of  normal  saliva  were  made 
in  broth  and  on  agar  and  on  nasgar  at  37°  C.,and  on  nasgar  and  on 
gelatine  at  22°-25°  C.  It  may  here  be  noted  that  caution  is  par- 
ticularly necessary  in  subculturing  these  Gram-negative  cocci,  for 
owing  to  their  tendency  to  outgrow  the  more  numerous  but  leaa 
bulky  colonies  of  salivary  streptococci,  it  is  easy  to  get  streptococcna 
conta^iinations  in  such  subcultures  unless  every  care  is  used. 

Broth  37'' C. 

I  have  mentioned  previously  that  this  medium  is  exceedingly 
useful  for  deciding  to  which  class  a  given  coccus  belongs.  On 
microscopical  examination  of  the  growth  of  Gram-negative  cocci  of 


^1 

kormal  saliva  in  1>rodi^  I  found  thas  in  entrj  eaee  there  was  no  afp.  b.  Ko.  < 
Lifficnlty  in  deciding  tlul  tlie  cocci»  belonged  to  the  scaph  jlococcoB  oa  th«  moro- 
rronp.     In  no  ease  wms  anj  ten<leacj  to  chain  formation  obserred.  g^^^^e 
Generally  the  cocci  were  dispersed   thron^hoat  the  medium  as  cerehromrfMi 
iin^le   and   diplo-coeci,  hat  in   some  cases  there  was  a  marked  vrjoSaSamm 
endency  for  the  cocci  to  cohere  in  massesw     In  siie  and  arrange- 
nent  of  their  growth  mots:  of  these  cocci  coold  not  be  differen- 
>iated  from  the  meningococci  in  ascites  broth.      Pellicles  were 
irequent. 

Agar  9fO. 

In  all  cases  the  Gram-negadTe  coed  of  normal  saliTa  were  foand 
to  grow  well  npon  this  mediom.  Growth  was  in  i»eX  more  copious 
than  in  case  of  the  meningocoeeos,  which  may  q;zite  fail  to  grow 
on  agar.  I  found  that  the  Gram-negadTe  cocci  of  normal  saliTa 
conld  be  divided  into  three  groups  according  to  their  growth  on 
agar  at  37°  C. 


The  first  groop  oounsts  of  cocci  that  show  a  ilistinct,  though  not 
oftoi  intense  yeUaw  cnimraiion  of  their  ;;^rowth.  This  point, 
which  has  also  been  observed  by  Dciahaav  is  of  consderable  valne 
for  differentiating  the^?  normal  throat  cocci  from  the  meningo- 
coocns,  which  shows  no  such  yellow  cini^e.  I  do  not  oonader  that 
Donham^s  description  <^  it  as  '^a  yellow  flaorescence  <^  the 
medium**  is  quite  happy.  There  is  such  yellow  fluorescence 
produced  in  the  medium  by  d^^greesy  but  the  point  to  be  looke^l 
for  is  a  distinct  tf^liawne»^  of  the  gtmrth  itmdf.  The  tint  is  a 
lemon  yellow  when  it  is  well  dereloped^  but  in  early  cultures  it  is 
only  seen  faintly.  The  point  is  one  of  much  Talue  for  distinguish- 
ing colonies  of  these  Gram-negatiye  cocci  of  normal  saliva  from 
colonies  of  the  meningococeusw 

The  second  group  <tf  Gram-negadTe  cocci  pomess  a  distinctire 
characteristic  also  noted  by  Dunham,  riz. :  o^erency  and  a 
tendency  to  adhere  to  the  medium. 

The  third  group  of  these  cocci  show  no  marked  difference  from 
the  meningoooocus  with  regard  to  appearance  of  their  growth 
on  agar. 

Nngar  $7^C. 

The  Gram-negatire  cocci  of  normal  salira  grow  faster  on  this 
medium  than  on  agar.  The  yellowness  of  the  first  group  <^  thesis 
cocci  referred  to  above  is  less  obrious  on  nasgar  than  oo  aiear. 
The  coherent  group,  howerer,  manifests  the  same  tendency  oa 
both  the  media,  llie  third  group  are  not  distinguishable  with 
certainty  from  the  memngococcus  as  regards  appearance  of  thMr 
growth  on  nasgar. 

Gdatine  2!fC. 

A  large  proportion  of  the  Gram-D€^»tive  cocci  of  &DrauI  saitTa 
grow  on  this  medium,  though  growth  inuy  bedelayed.  UssaUy  thi«^ 


>F,  ^No.4.  or  fonr  days  elapse  before  one  can  definitely  decide  whether  there 

ths  Mioro-  is  growth  or  not  of  one  of  these  Gram-negative  cocci  on  gelatine 

,^5J^  at  22^  C.     After  a  week,  however,  at  that  temperature  growth  ii 

reJ»roroteiU  frequently  perceptible,  though  not  in  all  cases.     In  no  case  was 

Tc^W  there  liqnif action  of  the  gelatine  even  daring  a  month's  growtL 


Nasgar  2^-2^0. 

This  medium  is  greatly  to  be  preferred  to  gelatine  for  the 
purpose  of  demonstrating  growth  of  Oram-negative  cocci  of  normal 
saliva  at  a  temperature  below  that  at  which  the  meningocoociu 
will  grow.  If  ordinary  slope  tubes  of  nasgar  are  smeared  all  over 
their  surface  with  the  inoculating  needle  and  the  temperature  of 
the  cold  incubator  raised  to  25°  C.,  I  have  found  that  these  Oram- 
negative  cocci  of  normal  saliva  show  growth  already  visible  to  the 
eye  in  24  hours,  whereas  nasgar  tubes  inoculated  with  the 
meningococcus  in  the  same  way  and  kept  under  the  same 
conditions  showed  no  growth.  In  48  hours  the  meningococcas 
tubes  also  show  no  growth,  whereas  the  tubes  of  the  Gram- 
negative  cocci  of  normal  saliva  may  now  show  as  much  develop- 
ment as  they  do  in  24  hours  at  37°  C. 

This  test  of  ability  to  grow  on  nasgar  between  22^  and  25°  C, 
therefore,  would  appear  to  be  of  very  great  value  for  the  purpose 
of  distinguishing  Gram-negative  cocci  of  the  normal  throat  from 
the  meningococcus. 


LitmtM  Milk  37^  C. 

A  large  proportion  of  the  Gram-negative  cocci  isolated  from 
normal  saliva  were  tested  in  this  medium  ;  but  they  produced  no 
change  of  reaction  and  no  clot. 


Fermentation  87^  C. 

Fermentation  in  the  limited  sense  of  acid  production  from  sugar 
withont  the  formation  of  gas  has  been  found  to  be  of  very  great 
value  for  differentiating  these  Gram-negative  cocci. 

All  the  Gram-negative  cocci  isolated  from  the  26  samples  of 
normal  saliva  were  subcultured  in  tubes  of  the  Lemco-litmus 
medium  previously  described  containing  glucose,  galactose,  maltose, 
and  saccharose  respectively.  The  question  of  acid  production  vras 
observed  during  incubation  of  these  tubes  aerobically  at  3T'  C. 
for  a  week.  Altogether  127  Gram-negative  cocci  from  normal 
saliva  have  been  tested  in  this  way.  The  results  are  seen  in  the 
following  table : — 
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Sagar-reactious  of  127  Gram-n^ative  cocci  of  normal  saliva.        Afp.B,Mo. 


Ko. 

Glucofle. 

Galactose. 

Maltose. 

Saccharose.  Specimens. 

1 

Sampled.  > 

Remarks. 

1 

3 

+ 

1 
+ 

+ 

+ 

60 

15 

Previously  found 
in  the  Herts 
outbreak. 

+ 

+ 

+ 

ao 

13 

3 

+ 

^p 

+ 

26 

10 

Previously  found 
in  the  Herts 
outbreak. 

4 

+ 

f 

+ 

1 

+ 

- 

IS 

6 

1 

Iteoctions  of  the 
meniDir>coccus. 

6|        - 

! 

1 

- 

- 

0 

6 

Reactions   of   M. 

On  the  Micro 
coccus  of 
Epidemic 
Cerebrospioa 
Meningitis ;  1 
Dr.  Gordon. 


1.  The  relative  valae  of   each  sugar  for  differentiating  Gram- 

negative  cocci  of  normal  saliva  from  the  meningococcus. 

It  is  seen  from  the  table  that  out  of  127  gram-negative  cocci  of 
normal  saliva  examined  no  less  than  114  were  distinguished  from 
the  meningococcus  by  their  sugar  reactions. 

The  relative  differential  value  in  this  sense  of  each  of  the  four 
sugars  was  as  follows  : — 

(a)  Sa4xharo8e. — 80  of  the  cocci  including  specimens  from 

altogether  19  of  the  20  samples  of  saliva  were  differ- 
entiated from  the  meningococcus  by  the  fact  that  they 
produced  9,  positive  reaction  in  saccharose. 

(b)  Galactose. — 54  of  the  cocci  including  20  of  the  above 

class,  and  comprising  specimens  from  35  of  the  20 
samples  were  differentiated  from  the  meningococcus 
by  the  &ct  that  they  gave  a  negative  reaction  in 
galactose. 

(c)  Glucose. — 9  of  the  cocci  including  specimens  from  five 

of  the  samples  were  differentiated  from  the  meningo- 
coccus by  giving  a  negative  reaction  in  glucose. 

(d)  Maltose. — ^As  all    of   the    127  Gram-negative    cocci    of 

normal  saliva  behaved  in  the  same  way  towards 
maltose  as  towards  glucose,  and  as  the  meningococcus 
does  the  same,  maltose  is  of  no  further  differential 
value  than  glucose,  and  may  therefore  be  discarded. 

2.  Further  characters  of  Gram-negative  cocci  from  normal  saliva 

giving  the  same  sugar  reactions  as  the  meningococcus. 

Thirteen  of  the  Oram-negative  cocci,  isolated  from  six  of  the 
samples  of  saliva,  responded  to  these  sugar  tests  in  the  same 
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^*^^    fik?hioa  as  the  meai 
e^er.  lil  of  di«*9e  coed 


Thus  di«  mpniny>caecua 
no  definiTii*  eba2i«&  of 


Bt  their  other  characters,  bow- 
difCerenuated  from  that  orgsmiaiL 


ealdwated  in  mamuMe  prodiev 
in  the  <iirection  of  acid^wheroi 
coeci  of  normal  aaliTa  were  foond 
widi  mannofie. 


■BTen  of  dieae 

a>  produce  a  scroop 

The  jcroQceac  *iimncsioii.  howeTo*^  between  these  cocci  and  thi 
meninjucoccaa  laj  in  dieir  growth  on  solid  medinm.  Thus  aU 
of  ihe  noratal  aliTa  coed  grew  profusely  on  agar  at  37°  C^  on 
which  mediniii  alao  x^rca  of  dfeem  showed  yeUow  ptgmentitiiQB. 
In  some  of  the  noorpigmenfied  ciaM  che  appearance  of  the  growth 
npon  azar  was  qnite  di^noit  a>  that  of  the  meningococcns,  being 
more  opaqne«  mor^  grannlar,  or  mcr^  coherent. 

Bni  the  chief  dis'inedon  of  all  laj  in  the  fact  that  these  Gramr 
Be«anTe  cocci  *>i  normal  aliwa  all  §r€W  t&pom  fioa^or  ai  2^-2^.  C* 
whtH^as  the  znecingococciid  tesced  at  the  same  time  and  ander  the 
aame  conditioDs  £iiled  m  grow  as  ail  at  this  temperatore  though 
control  cnltnre:}  ot  it  2rew  well  at  37^  C. 


It  may  be  added  that  4  of  these  13 
gaTe  the  sune  snszar  reactions  as  the 
crow  on  gelatine  u,  ±2^  C. 


ire  cood  which 
found  to 


X  GramHiecaciTe  cocci  of  normal  saliva  gxring  the  aame  sugar 

IS  M.  catarrhalis. 


It  will  be  oiMerred  that  fiTe  of  the  samites  of  saliva  yielded 
altogether  nine  dpecimeiw  of  a  cocens  giring  the  aogar  reactiooi 
of  M.  catarrhalffib.  In  their  other  biolo^dcal  characters  these  cood 
coaldnocbedistingnwhedfrom  M.  catarrhalia^  They  are  thereto 
to  be  looked  apon  as  examples  o€  that 


Four  of  tlhwe  children  were  members  of  the  same  funily,  and 
the  fifth  wai»  a  nei^boor  and  playmate.  On  isolatiBg  M.  cataI^ 
haUd  from  these  c«ms  I  qaetmoned  their  father,  a  labmatay 
adiiMani«  wiiho«i  tnformii^r  him  of  whai  I  had  fond,  with  Akb 


The  samples  of  saliTa  fr^Mt  which  these  specimens  <^  M.  eaitf^ 
aalis  were  isolated  came  from  children  aa  fbUows  : — 

!r«Bilv.                       Sol 

i     AOL 

1            Safe       ^        ^ 

5 

S            Fiaait  ^ 

-• 

S 

S            XOi       ^        ^ 

— 

< 

4            FvMfo  .^ 

— 

% 

J            FvMfo  ^ 

7 
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resnll   Ihat   I   discovered   that   two  of    them   had  been   kept  at  a  pp.  b.  No.tJ 

I  home  for  a  week  with  "influenza"  and  had  only  returned  to  on  the  siicro- 

I  Echool  a  few  days  previoudy.     One  of  the  others  had  recently  t2pXrwpin«i 

I  Buffered  from  a  cold  and  eore  throat,  bat  did  not  slay  away  from  Mruineiitb  t  bj 

school.  Dr.OoM^ 

The  15  other  sainjiles  of  normal  saliva  examined,  thoagh  they 

'  all  yielded  Gram-negative  cocci,  failed  to  yield   M.  catarrhalis. 

These  samples  cami;   mostly  from  adult«.     As  the   quantity  of 

saliva   examined   was  the  same  in  all,   viz.,  0*00001  cc,  these 

obsE^rvations   imply  that  M.  catarrhalia  is   relatively  absent  in 

I    normal  adult  saliva. 

Pathogenesis. 

When  examining  material  from  the  Herts  outbreak  I  tested 
the  viralence  of  various  Gram-negative  cocci  on  mice  and 
gainea-piga,  and  found  this  charHCt«r  to  be  of  no  differential 
value.  In  the  present  case  therefore  I  have  not  pursued  the 
matter  farther. 

Agglutination. 

Ill  applying  the  agglutination  t«et,  the  lirst  reijuirement  is  a 
gooil  vinulsion  of  tlio  raicio -organ ism  of  experiment,  and  the 
second  requirement  is  a  serum  that  will  agglutinate  this  emulsion 
in  a  definite  and  complete  fashion,  and  within  a  reasonable  time. 

In  the  case  of  the  Coli-Typhoid  group  of  bacteria  these  require- 
ments are  fulfilled,  and  for  this  group  the  agglutination  test 
therefore  is,  in  the  first  place,  workable.  By  dilution,  the  exact 
a^lutinative  limit  of  the  serum  for  one  or  another  microbe  of 
the  group  caii  be  ascertained,  and  the  action  of  the  serum  on  a 
particular  microbe  of  this  class  compared  with  its  action  on  others 
closely  allied  to  it. 

As  a  result  it  has  been  found  that  when  quantitatively 
ejramined  the  agglutination  reaction  has  very  considerable  value 
for  differentiating  from  each  other  micro-organisms  belonging 
lo  the  Coli-Typhoid  group.  The  same  holds  true  for  the  Cholera 
group. 

In  the  case  of  Gram-negative  cocci,  on  the  other  hand,  the  value 
of  the  agglutination  test  suffers  at  the  outset ;  for  with  many  cocci 
of  this  group  I  have  found  it  quite  impossible  to  prepare  an  emul- 
Bton,  and  thongh  in  the  case  of  the  meningococcus  an  emulsion 
can  be  obtained,  I  have  not  yet  succeeded  in  preparing  one  abso- 
lutely free  microscopically  of  all  aggregations.  From  its  growth 
in  broth  and  on  other  media  it  is  clear  that  the  meningococcus 
is  naturally  a  staphylococcus,  and  though  its  growth  on  solid 
media  is  fnr  more  miscible  in  salt  solution  or  broth  than  that  of 
many  other  Gram-negative  cocci,  it  ia  much  harder  to  get  a  good 
emulsion  with  the  meningococcus  than  with  B.  coli,  B,  typhosus, 
or  the  cholera  vibrio. 

The  obsiacle  as  regards  satisfactory  emulsion,  however,  is  only 
part  of  the  impediment  to  the  practical  application  of  the  agglu- 
tination test  for  the  purpose  of  differentiating  Gram-negative  cocci. 
An  agglutinating  serum  of  any  intensity  is  far  more  difficult  to 


Rpldemlo 


App.  B, Mo. *,  obtain  in  the  case  of  the  meningococcus  than  in  the  case  of 
ontheMicro-  bacteria  of  the  Coli-Typhoiil  or  Choi or.i  groups.  The  experience 
J."™'v  "^  Dunham  and  of  Goodwin  and  von  Shoily  shows  tliis.     My  own 

!*™piniii     experience    with   rabbits   emphatically  coufirms   theirs   in   tdii 
!i''«iti«=f'i'  respect. 

The  difficulties,  however,  do  not  end  with  preparation  of  the 
emulsion  aud  acquiremeot  of  the  agglutinating  serum.  When 
success  has  been  achieved  with  botli  of  these  objects,  a  Ha'tri 
difficulty  ia  encountered,  namely,  the  long  delay  that  elape«8 
before  agglutination  takes  place  even  when  eventually  it  proves 
positive.  Dunham  found  24-48  hours'  contact  bptween  Bemm 
and  emulsion  necessary  for  macroscopic  teats,  and  Goodwin  and 
von  Shoily  found  that  four  hours  was  needed  for  microscopic 
tests. 

My  owu  attempts  to  obtain  a  serum  for  agglutinating  the 
meningococcns  in  which  I  could  repose  confidence  have  not  yet 
proved  successful.  I  have  immunised  rabbits  with  lar^e  doses 
uf  the  meningococcus,  and  have  obtained  evidence  of  agglutina- 
tion by  their  sernm  for  the  microbe  of  injection.  By  the  micro- 
scopic method  I  have  on  some  occasions  got  positive  agglutination 
of  the  meningococcus  within  1^  hours  with  the  sernm  of  these 
prepared  rabbits  in  a  dilation  of  J  :  50.  But  on  repeating  these 
tests  with  the  same  sernm  and  other  emulsions  of  the  same 
micro-organism  and  also  with  other  strains  of  meningococne  un 
subsequent  occasions,  1  have  with  the  same  dilution  sometimes 
got  imperfect  agglutinations  in  two  hours,  and  in  some  cases  I 
have  even  got  negative  results.  There  is  no  doubt  in  my  opinion, 
therefore,  that  both  Dunham  and  Goodwin  and  von  ShoUy  were 
quit«  right  when  they  pointed  out  the  variability  of  the  reaction, 
and  the  consequent  difficulty  of  comparing  resulls  qnantitattvely. 

On  several  occasions  I  examined  the  action  of  the  serum  of 
rabbits  immunised  against  the  meningococcus  on  such  of  th« 
Qram-negatlve  cocci  of  normal  saliva  as  I  was  able  to  prepare 
emulsions  with,  and  I  found  that  the  greatest  cantion  is  necessary 
in  drawing  inferences  from  such  agglutination  experiraenfa ;  for 
while  Bome  of  these  cocci  agglutinated  rapidly  with  the  sermn  of 
a  rabbit  immunised  against  the  meningococcus,  they  agglutiuated 
as  rapidly  and  completely  with  the  serum  of  a  normal  rabbit. 
I  also  found  that  some  of  these  cocci  rapidly  agglutinated  with 
the  serum  of  a  normal  horse,  even  in  a  dilution  of  1  :  50. 

My  present  experience  with  the  agglutination  teat  for  the 
purjiose  of  differentiating  the  meningococcus  from  these  Gram- 
negative  cocci  of  the  normal  throat  therefore  is  not  in  its  favour. 


Gram-negative  cocci  are  present  in  normal  saliva  to  the  extent 
of  over  100,000  per  cubic  centimetre. 

These  cocci  are  of  several  different  kinds.  Of  127  of  then 
examined,  none  could  be  identified  with  the  meningococcoB. 
The  characters  of  most  value  for  differentiating  them  from  that 


niicro-organiHin  are  the  appearance  of  their  growth  on  agar  and  on    An.B^o,^ 
nasgar  at  117°  C,  their  ability  to  grow  on  nasgar  iit  2'A''-2->°  C„  and  ooUioU 
their  action  on  sacciiaroBe,  galactose,  and  glucose  reapectively.  Epiiismii 

Oarebros 

The  positive  value  of  the  agglntination  teat  for  the  purpose  of  d?Oo%* 
distinguishing  the  meuingouoccus  from  Gram-negative  cocci  of 
normal  saliva  is  in  my  opinion  small ;  and  from  ray  present 
experience  of  the  difficultios  and  sources  of  error  involved  in 
attempts  to  naefnlly  employ  that  test  in  this  connection  I  am  quite 
nnable  to  recommend  it.  Fortunately,  however,  the  meningo- 
coccns  can  be  differentiated  from  these  normal  throat  cocci 
without  the  agglntination  test. 


£rie/  mite  on  the  bacterioloiiical  aspKt  of  two  recent  epidemics  in 
which  cerehrospinal  meningitia  wan  at  first  suspected  on 
clinical  grounds. 

Dnring  the  past  eighteen  months  two  prevalences  of  disease 
at  one  time  inspected  of  being  epidemic  cerebrospinal  meningitis 
have  occurred  in  England.  The  first  of  these  outbreaks  occurred 
in  Hertfordshire  in  the  early  part  of  1905,  and  the  manifestation, 
on  the  whole,  more  closely  approximated  to  intluenza  or  dengue 
than  to  any  other  disease.  The  clinical  aspect  of  this  epldemio 
has  been  extensively  dealt  with  by  Dr.  R.  A.  Dunn  in  a  paper 
which  he  and  I  pablislied  in  conjunction  in  the  British  Medical 
Journal  of  August  25th,  1905,  Out  of  162  cases,  of  which 
Dr.  Dunn  was  able  to  collect  details,  103  had  cephalic  pain,  98 
Bore  throat,  96  a  nasal  discharge,  81  stiff  nsck,  62  drowsiness, 
60  developed  a  rash,  generally  scarlatiniforra  in  appearance,  31 
had  retraction  of  the  head,  and  15  Buffered  convulsions,  16  of 
the  cases  died, 

Bactoriological  examination  was  made  by  me  of  material  derived 
from  the  upper  respiratory  passages  of  altogether  35  of  these  cases, 
the  chief  material  examined  being  the  nasal  discharge.  In  all 
of  the  35  cases  1  found  Gram-negative  cocci.  The  predominating 
organism — being  present  in  almost  pure  culture  in  the  nasal 
discharge  of  a  large  proportion  of  the  cases — was  a  Gram-negative 
coccus  having  all  the  previously  described  characters  of 
M.  catarrhalis.  I  was  able  to  isolate  this  coccus  from  22  cases, 
and  to  test  it  iu  the  sugars,  thereby  proving  that  a  most  charac* 
teristic  property  of  M,  catarrhalis  was  its  failure  to  produce  acid 
in  glncose  or  in  any  of  the  other  three  sugars  examined. 
Although  the  micro-organism  specially  to  be  identified  with  this 
ontbreak  was  M.  cat^irrhalis,  some  other  kinds  of  Gram-negative 
cocci  were  also  found  :  and  in  one  case,  in  a  nasal  discharge,  a 
Gram-negative  coccus  was  present  in  almost  pnre  culture  that,  as 
regards  its  colonies  on  nasgar  and  failure  to  grow  on  gelatine  at 
20"  C.  was  identical  with  the  meningococcus.  It  produced  an  acid 
reaction  in  glucose  aad  maltose,  but  alkali  in  the  case  of  saccharose 
and  galactose.  The  negative  reaction  in  galactose  differentiated 
it  from  the  meningococcus,  anil  later  I  found  that  it  was  capable 
of  growing  at  20^  0.  on  gelatine,  after  a  latent  period  of  about  one 
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APP>B«  No.  4.  week.  Had  I  kaowQ  at  this  time  of  the  great  difFerential  value  of 
On  the  Mioro-  the  question  of  growth  on  nasgar  at  23^-25^  C,  I  feel  confident 
B**k£mio  *'^^*  ^  should  have  at  once  been  able  to  distinguish  this  nasal- 

Oerabrospinai  discharge-coccus  from  the  meningococcus.  Although  a  careful 
%°Gordoii!  ^^  search  was  made  for  the  meningococcus,  I  failed   to  isolate  this 

micro-organism  from  any  of  the  85  cases. 

The  second  outbreak  was  much  smaller  than  the  above 
epidemic,  and  occurred  at  Downham,  Norfolk,  in  December,  rJ05, 
In  this  case  the  clinical  suspicion  of  cerebrospinal  meningitig 
was  exceedingly  strong.  Dr.  Farrar,  who  has  reported  on  this 
epidemic  to  the  Board,  forwarded  me  swabs  of  nasopharyngeal 
secretion  from  some  of  the  cases  in  which  an  influenzal  element 
was  manifested,  also  spinal  fluid  removed  by  lumbar  puncture ; 
and  I  further  e^camined  material  from  three  cases  that  succumbed. 
The  nasopharyngeal  secretion  yielded  M.  catarrhalis,  but  no 
meningococcus :  and  the  spinal  fluid  was  clear  and  sterile. 
On  the  other  hand,  bacteriological  examination  of  the  material 
forwarded  from  the  three  post-mortem  examinations  clearly 
proved  the  disease  to  be  enteric  fever.  Subsequent  examination 
of  the  agglutinative  capacity  of  the  serum  of  a  plurality  of  the 
persons  affected  emphatically  confirmed  this  view.  It  may  be  of 
interest  in  this  connection  to  state  that  a  sample  of  blood  from 
the  cranial  cavity  of  one  of  these  cases  examined  post-mortem 
yielded  on  culture  B.  typhosus  in  large  numbers,  and  also  a 
few  colonies  of  a  Gram-negative  coccus  possessing  all  the 
biological  characters  of  M.  catarrhalis. 
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CEREBRO-SPINAL   MENINGITIS. 


PLATE  1. 


Fig.  1. 


Meningeal  exudation  of  a  case  of  cerebro-spinal  meningitis, 
showing  M.  Meningitidis  enclosed  within  a  lencocTte. 

Stain  Gram-fuchsine,    Magnification  1,000. 


Fig.  2. 

Nasal  discharge  of  a  case  in  the  Herts  oatbreak,  showing  M. 
catarrhalis  free  in  the  discharge  and  also  enclosed  within  a 
leucocyte. 

Stain  Gram-fnchsine.    Magnification,  1,000. 


Fig.  3. 

Peritoneal  exudation  of  a  guinea  pig  dead  48  hours  after  intrir 
peritoneal  injection  with  M.  Meningitidis,  showing  the  maikei 
afQnity  of  this  coccus  for  the  leucocytes. 

Stain  Gram-f  uchsine.    Magnification  1,000. 


Fig.  4. 


Similar  preparation  to  the  last  from  a  guinea  pig  dead  48  hours 
after  injection  in  the  same  way  with  M.  catarrhalis. 

Stain  Gram-fnchsine.    Magnification  1,000. 
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CEREBBO-SPINAL  MENINGITIS. 


PLATE  II. 


Fig.  5. 


PhoU^^ph  showing  general  appearance  of  a  naagar  plate  sown 
with  a  mixture  of  M.  meningitidis  and  M.  catarrhalis,  and 
incubated  for  15  hours  at  37^C.  The  larger  colonies  are  those  of 
the  meningococcus. 


Fio.  6. 

Part  of  the  same  plate  more  highly  magnified  and  viewed  from 
below  through  the  medium,  showing  one  colony  of  the  meningo- 
coccus surrounded  by  colonies  of  M.  catarrhalis. 


Fig.  7. 

Colonies  of  M.  meningitidis  on  nasgar  after  incubation  for 
24  hours  at  37 "*  C,  showing  their  smooth  and  translucent  appear- 
ance. 


Fig.  8. 

Colonies  of  M.  catarrhalis  under  the  same  conditions,  showing 
their  more  granular  and  opaque  appearance. 
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CEREBRO-SPINAL  MENINGITia. 


PLATE  III. 

Fig.  9. 

Coverglaas  preparation  from  a  caltnre  of  M.  meningitidiB  of 
24  hours  growth  on  sernm  at  37^  G. 

Stain  Gram-fuchsine.    Magnification  1,000. 


Fig.  10. 

Coverglasa  preparation  from  a  similar  caltnre  of  M.  catarrhalis 
The  size  of  the  coccus  is  often  greater  than  in  the  present  instance. 

Stain  Qram-fnchsine.    Magnification  1,000. 


Fig.  11. 

Goverglass  preparation  from  a  cnlture  of  M.  meningitidiB  in 
ascites  broth  after  48  hours  incubation  at  37^0.,  showing  staphy- 
lococcus tendency  of  the  coccus. 

Stain  Gram-fuchsine.    Magnification,  1,000. 


Fig.  12. 

Similar  preparation  from  a  culture  of  M.  catarrhalis  in  ascites 
broth  under  the  same  conditions,  showing  staphylococcus  tendency. 

Stain  Gram-fuchsine.    Magnification  1,000, 
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No.  5. 

^BTHBB    Report    on    the    CHBiaoAL    Pboduots    of   the   app.b^ho.' 
Bacillus    Entbbitidis    Spoboobnbs;    by   Dr.  Sidnby  Further 
Mabtin,  F.R.S.  chSSSif  *" 

Products  of 
^  the  BacdUm 

J.^InvestigcUion  of  the  presence  of  any  toxic  substance  in  the  Bi^iiudto  ^ 

bodies  of  BaciUus  enteritidis  sporogenes.  byiSfMwd] 

In  my  last  report  I  described  the  difficulties  which  arose  In  con- 
nection with  the  investigation  of  the  presence  of  any  toxic 
substance  (endotoxin)  in  the  bodies  of  this  bacillas.  These  diffi- 
culties were  dne  to  the  fact  that  the  bacillus  is  a  spore-bearing 
micro-organism,  and  that  the  spores  are  readily  formed  when 
it  is  grown  in  any  artificial  medinm.  When  therefore  the 
bacilli  are  separated  from  a  liquid  culture  medium  such  as  broth 
by  centrifugalization,  the  deposit  consists  of  spore-containing  as 
Well  as  spore-free  bacilli.  In  any  subsequent  manipulation  of 
this  deposit  of  bacilli  with  a  view  to  extract  a  poisonous  chemical 
Bubstance,  it  is  not  desirable  to  destroy  the  spores  by  the  application 
3f  heat  or  of  strong  antiseptics,  as  both  these  methods  might  destroy, 
>r  at  any  rate  diminish,  the  activity  of  any  toxin  present.  In  the 
experiments  recorded  in  the  last  Report  it  was  found  that  the 
>acilli  separated  from  a  broth  culture,  when  dried  and  killed  and 
mbsequently  injected  into  guinea-pigs,  caused  the  death  of  the 
.nimals  by  bacterial  action,  the  typical  lesions  produced  by  the 
>acillus  being  produced.  Spores  therefore  were  present  in  the 
nj  acted  material  which  had  not  been  killed  by  the  addition  of 
chloroform  or  by  the  process  of  drying.  Spores  are  perhaps  not 
K>  readily  formed  in  broth  as  they  are  in  serum  and  in  milk,  so  in 
,he  further  experiments  to  be  recorded  broth  was  used  as  a  culture 
nedium. 

1.  Twelve  bottles,  each  containing  100  co.  of  peptone  broth, 
were  inoculated  with  spores  from  a  solid  serum  culture  of  the 
bacillus,  three  days  old.  The  bottles  were  incubated  in  large  jars 
containing  a  solution  of  pyrogallic  acid  to  make  the  atmosphere 
comparatively  free  of  oxygen.  A  good  growth  was  obtained, 
which  was  tested  and  found  pure.  The  growth  was  allowed  to 
continue  for  12  to  16  days.  After  removal  from  the  incubator 
the  broth  was  shaken  with  chloroform,  and  centrifugalized  for 
several  hours  to  ensure  the  deposition  of  the  bacilli.  These 
formed  a  pultaceous  but  coherent  mass  at  the  bottom  of  the  tube, 
permitting  of  the  supernatant  liquid  being  poured  off  readily. 
The  deposit  of  bacilli  was  then  shaken  with  a  large  excess  of  dis- 
tilled water  to  wash  away  the  remains  of  the  broth  clinging  to 
them,  and  the  liquid  again  centrifngalized.  This  was  done  as 
rapidly  as  possible  in  order  to  prevent  the  distilled  water 
dissolving  any  soluble  constituents  of  the  bacilli.    The  deposit 
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ipp.B,No.5,   ^ag  uQ^  removed  from  the  tube  after  pouring  off  the  supernatant 
arther  fluid,  mixed  with  a  little  distilled  water  and  alcohol,  and  dried 

hSnSja?  ****    ^^  vacuo  over  sulphuric  acid. 

rodaotBof 

•nteriSS"  ^^^  residue  formed,  on  grinding  in  a  mortar,  a  light  brown 

porogenes:  powder,  which  yielded,  on  trituration  twice  with  distilled  water, 
7  Dr.  Martin.  ^^  opalescent  liquid  neutral  in  reaction.  This  liquid  was  centri- 
fugalised  to  remove  any  insoluble  matter,  and  was  then  dried 
over  sulphuric  acid.  The  residue  was  translucent  like  a  dried 
proteid  (albumen),  and  on  triturating  with  a  small  quantity  of 
distilled  water  formed  a  mucilaginous  liquid,  closely  resembling 
a  mixture  of  nucleo-proteid  and  water.  Unfortunately  the 
chemical  properties  of  this  substance  could  not  be  further  investi- 
gated, as  only  a  small  quantity  of  it  was  obtained,  and  that  was 
utilised  for  investigating  its  toxic  action  in  animals.  The  final 
substance  obtained  must  be  considered  as  the  extract  of  many 
millions  of  bacilli. 

The  extract  with  distilled  water  measured  20  minims,  and  half 
of  this  was  injected  intravenously  into  a  rabbit  weighing  1,360 
grammes.  Before  and  after  the  injection  the  temperature  of  the 
animal  was  taken  in  the  rectum  every  hour.  Antecedent  to  injection 
the  temperature  was  102*6°  F. ;  an  hour  afterwards  it  was  105° ; 
in  two  hours  104-8° ;  in  four  hours  104-6° ;  in  five  hours  103-4° ; 
and  in  8  hours  103°.  On  the  following  day  the  temperature  was 
normal.  The  body  weight  did  not  diminish  ;  before  the  injection 
it  was  1,360  grammes,  24  hours  afterwards  it  was  1,420  grammes. 
No  symptoms,  except  the  moderate  rise  of  body  temperature,  were 
observable  as  the  result  of  the  injection ;  the  animal  remained 
apparently  in  perfect  health,  showing  no  sign  of  irritation,  no 
ruffling  of  the  fur,  and  no  sign  of  bodily  weakness.  The  result  of 
the  experiment  was  therefore  to  show  that  a  watery  extract  of  the 
bodies  of  the  bacillus  has  no  pronounced  physiological  action 
when  injected  into  the  rabbit. 

The  other  half  of  the  extract  (10  minims)  was  injected  subca- 
taneously  into  a  guinea-pig  weighing  135  grammes.  No  sign  of 
illness  developed ;  and  there  was  no  cedema,  ulceration,  or 
gangrene  at  the  site  of  injection. 

This  experiment  confirms  the  result  obtained  from  the 
intravenous  injection  of  the  extract  in  the  rabbit. 

2.  Another  method  was  used  to  determine  the  presence  of  any 
toxic  substance  in  the  bodies  of  the  bacilli.  This  consisted  in 
separating  the  bacilli  from  a  broth  culture,  and,  after  washing 
them,  macerating  at  37°  C.  in  distilled  water,  with  a  little  alcohol 
added. 

Pour  bottles,  each  containing  about  200  cc.  of  peptone  broth 
were  inoculated  with  spores  of  the  bacillus  from  a  liquefied  solid 
serum  culture.  The  growth,  at  37^  C,  in  an  atmosphere  deprived 
of  oxygen,  was  allowed  to  continue  for  8  to  14  days.  The  broth 
culture,  after  shaking  with  chloroform,  was  centrif ugalized,  and 
the  deposit  of  bacilli,  after  pouring  off  the  supernatent  liquor,  wai 
washed  with  distilled  water,  centrifugalized  again,  and  the  deposit 
mixed  with  a  little  distilled  water  and  alcohol.    This  mixture  was 
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kept  in  the  incubator  at  ^V  C.  for  20  to  36  days.     It  was  then    apt.b. 
centrifupttlized,  and  the  opalescent  supernatant  fluid  was  placed  Further 
over  sulphuric  acid  to  remove  the  alcohol.     The  extract  after  thia  ^^Vm"**" 
treatment  was  used  for  injection  into  animaU.      No  attempt  was  Prmiucwot 
made  to  estimate  the  weight  of  substance  injected,  as  the  total  '__ 

qoantUy  was  so  small.     The  amount  of  solution  after  concentra-  ^<      

tion  was  20  minims.     Five  minims  of  this  were  injected  auhcu-     '" ~ 

taneoualy  into  a  guinea-pig  weighing  H20  grammes,  and  15  minima 
into  a  gninea-pig  weighing  350  grammes.  Both  animals  remained 
perfectly  well.  No  local  swelling  developed  ;  no  ulceration  or 
gangrene  was  produced  ;  there  were  no  general  symptoms.  The 
animals  were  killed  17  days  after  injection  and  were  found 
normal. 

In  invesfigating  the  bacilli  used  in  the  last  experiment  it  was 
found  that  they  had  lost  to  some  extent  their  virulence  for  guinea- 
pigs.  A  new  stock  of  bacilli  was  tberefore  obtained  from  crude 
sewage  and  found  highly  virulent  for  guiuea-pigs.  Thia  stock 
was  naed  in  preparing  a  watery  extract  of  the  bacilli  in  the  same 
manner  as  is  described  in  the  last  experiment.  Five  bottles,  each 
containing  200  cc.  of  broth,  were  inocolated  and  incubated  for 
three  weeka.  After  separating  the  bacilli  by  the  centrifuge  and 
washing  them,  they  were  allowed  to  digest  for  some  time  in 
distilled  water  at  a  temperature  of  37°,  a  little  alcohol  and  chloro- 
form being  added  to  prevent  any  growth  of  bacteria.  The  mixture 
was  centrifugalized,  and  the  opalescent  liquid  used  for  injection 
snbcu  taneoualy  into  a  guinea-pig.  A  slight  swelling  was  found  at 
the  site  of  injection  in  24  to  36  houra ;  but  no  sign  of  illneas 
appeared,  and  the  animal  remained  well  and  lively  during  the 
period  of  observation,  in  all  23  days. 

These  results  are  in  great  contrast  to  those  obtained  in  the 
invest igations  of  the  endotoxins  of  certain  other  pathogenic  micro- 
organisms which  have  been  discassed  In  previous  reports,  such  as 
the  typhoid  bacillus,  the  bacillus  coll  communis,  the  bacillus 
enteritidis  Gaertner,  and  the  proteus  vulgaris.  From  each  of  these 
a  powerful  endotoxin  is  with  readiness  prepared  from  the  dead 
bodies  of  tbe  micro-organism  removed  from  a  culture  Quid  by 
centrifugalization.  In  the  Report  on  the  Chemical  Products  of 
Proteus  vulgaris  (Report  of  Aledical  Officer,  1902-1903),experimentB 
on  the  rabbit  with  tbe  proteus  endotoxin  were  recorded,  showing 
that  with  a  dose  of  0'0179  gramme  per  kilo,  of  body  weight,  death 
ensned  in  five  hours  if  the  poison  wera  intravenously  injected. 
No  experiments  with  guinea-pigs  were  however  recorded,  so  it  was 
considered  important  to  investigate  the  action  of  the  proteus 
endotoxin  in  guinea-pigs,  as  a  comparison  with  the  results  obtained 
with  the  bodies  of  bacillus  enteritidis  sporogeues. 

A  watery  extract  of  the  bodiea  of  proteus  was  therefore  obtained 
in  a  manner  similar  to  that  carried  out  in  the  case  of  bacilluB 
enteritidis.  The  watery  extract  was  an  opalescent  solution  and 
was  precipi table  with  alcohol.  The  precipitate  was  dried  and  found 
to  be  no  longer  soluble  in  water.  It  consisted  mainly  of  proteid, 
which  had  been  coagulated  by  the  alcohol,  A  small  quantity 
(0'093  gramme)  was  injected  subcutaneously  into  a  guinea-pig 
weighing  200  grammes,  a  dose  of  O'-ilJ^  per  kilo,  of  body  weight. 


.FP.ANO.&  in  41  hours  the  animal  was  quiet  and  obvionsly  very  ill.     It  died 

irther  in  6^  hours  after  the  injection.    At  the  post-mortem  examination 

ISSteSf  ****  slight  ecchymosis  was  found  at  the  site  of  injection  and  very  slight 

«^5iM  oedema.    There  was  some  fluid  in  the  peritoneal  cavity,  and  a  few 

Qteritidis  flakes  of  non-adherent  fibrin  over  the  spleen.    There   was   no 

rDrfSSurtio.  Peritonitis.    The  organs  were  normal  to  the  naked  eye. 

The  conclusion  mast  then  be  drawn  that  the  bacillus  enteritidis 
sporogenes  does  not  produce  its  pathological  effects  by  means  of 
an  endotoxin,  but  by  means  of  other  products  which  it  forms  in 
a  culture  fluid.    These  will  now  be  discussed. 


II. — Investigation  of  the  soluble  chemical  substances  produced  in 
a  culture  fluid  by  the  Bacilltis  enteritidis  sporogenes. 

• 

The  bacillus  grows  readily  in  artificial  culture  media  under 
an&erobic  conditions.  In  peptone  broth  but  few  toxic  products 
are  formed,  as  is  seen  by  injecting  the  filtrate  of  the  culture  into 
rabbits  and  guinea-pigs.  The  bacillus  produces  a  characteristic 
change  in  milk,  causing  coagulation  of  the  caseinogen,  and  forming 
acids  and  gas.  The  products  in  milk  were  not  investigated,  as  it 
was  considered  that  the  decomposition  products  of  the  milk-sugar 
and  of  the  fat  would  unnecessarily  complicate  the  chemical 
analysis,  as  well  as  the  investigation  of  the  physiological  action  of 
the  products.  Solid  blood  serum  was  the  medium  chosen  for 
investigation,  because  it  contains  a  large  quantity  of  proteid  on 
which  the  bacillus — a  putrefactive  micro-organism — acts,  and  also 
because  the  bacillus  produces  a  characteristic  naked  eye  change  in 
the  solid  serum,  causing  rapid  liquefaction. 

The  method  employed  was  as  follows.  Fresh  blood  serum 
(usually  from  the  sheep)  was  passed  through  a  Berkefeld  filter  to 
keep  it  sterile,  and  then  placed  in  sterile  bottles  plugged  with 
cotton  wool.  The  bottles  were  then  placed  in  the  steam  sterilizer 
for  two  or  three  periods  of  one  hour.  The  serum  became  a  solid 
mass.  After  cooling  the  serum  was  inoculated  by  forcing  down 
the  centre  a  platinum  needle  which  had  been  dippied  into  a  fresh 
serum  culture  of  the  bacillus.  Liquefaction  of  the  serum  began  in 
two  or  three  days,  sometimes  earlier,  and  continued  rapidly  until 
the  whole  mass  of  serum  (equal  to  200  cc.  of  liquid  serum)  was 
liquefied  ;  in  the  course  of  7-14  days  a  few  flocculi  of  ooagulum 
alone  remaining  at  the  bottom  of  the  bottle.  The  more  virulent 
the  bacillus  the  earlier  the  liquefaction  commences,  and  in  such 
cases  all  the  serum  is  liquefied  within  seven  days.  A  less  virulent 
bacillus  may  take  14  or  20  days  to  liquefy  200  cc.  of  solidified 
serum. 

After  liquefaction  of  the  serum  is  completed  the  culture  is 
passed  through  a  Chamberland  filter,  and  the  clear  filtrate  concen- 
trated in  a  vacuum  distilling  apparatus  at  a  temperature  of  about 
50°  C. 

Separation  of  albumoses. — The  concentrated  liquid  is  now 
precipitated  by  an  excess  of  absolute  alcohol,  which  throws  down 
most  of  the  proteids  in  solution.    These  are  separated  by  allowing 


Llztnre  to  etand  ;  they  are  then  washed  with  Klcohol,  rediB-  app.  b.  tto.  6. 

solved  in  wafer,  and  this  solution  centrifugalized  to  remove  any  Foribar 

insolnble  matter.    The  clear  liquid  is  reprecipitawd  by  alcohol,  the  ch™iiSj  *' 

precipitate  rediasolved,  and  the  eolntion  of  proteid  kept  as  such  or  .?'°4^.''' 

re  precipitated  and  dried  over  sulphuric  acid.    The  proteids  consist  Eatemidis 

solely  of  albumosea,  which  were  described  in  the  last  Report.      la  by'D^ilSiin. 
solution  they  give  no  reaction  to  teat-paper,  and  give  the  reactions 
of  proto-albnmose  and  of  deutero-albumose. 

The  physiological  action  of  these  albamoses  when  they  are 
injected  intravenously  in  rabbits  is,  as  far  as  can  be  ascertained, 
negative.  Thns  a  rabbit,  weighing  2,100  grammes,  received  intra- 
venonsly  a  dose  of  0'322  graninie  albnmoses,  and  in  four  hours  a 
second  dose  of  0-230  gramme,  a  total  dose  of  0-552  gramme,  which 
is  equal  to  a  dose  per  kilo,  of  body  weight  of  0*26  gramme.  The 
slight  rise  of  rectal  temperature  (not  over  15  degrees)  which 
followed  each  injection  was  transient,  and  was  not  more  than  is 
freqnently  observed  after  the  injection  of  a  saline  liquid  into  the 
veins  of  a  rabbit.  No  symptoms  of  illness  were  observed,  either 
immediately  after  the  injection  or  during  the  weeks  following, 
during  which  the  animal  was  kept  nnder  observation. 

The  albamoses  must  therefore  be  considered  as  physiologically 
inert. 

Separation  of  non-proleid  bodies  from  the  culture  fluid. — After 
the  separation  of  the  albnmoses,  the  culture  fluid  contains  in 
eolntion  several  organic  substances  as  well  as  the  salts  of  the 
serum.  No  attempt  was  made  to  examine  accurately  the  foul- 
smelling  gases  which  are  produced  in  the  culture  liquid,  and 
which  distil  over  into  the  receiver  during  concentration  of  the 
liquid.  The  chemical  examination  was  confined  to  the  alcoholic 
liquid  left  after  removal  of  most  of  the  albumoses  by  precipitation, 
This  liquid  is  j'ellow  in  colour  and  acid  in  reaction.  It  was 
evaporated  to  dryness  in  a  vacuum  distilling  apparatus  and  the 
residue  extracted  with  alcohol.  The  solution  was  turbid  and 
yellow.  It  was  centrifugalized  to  remove  the  insoluble  matter, 
and  the  clear  yellow  liquid  evaporated  to  dryness  at  a  low  tem- 
perature and  redissolved.  This  process  was  repeated  until  no 
more  crystalline  matter  separated  out;  and  for  the  complete 
removal  of  the  crystalline  matter  it  was  found  best  to  allow  the 
alcoholic  solution  to  stand  in  a  cool  place  for  a  few  weeks.  The 
body  (or  bodies)  obtained  in  this  way  by  solution  in  alcohol  forms, 
when  dry,  an  amorphous  yellow  sticky  mass,  faintly  acid,  and 
with  a  penetrating  and  clinging  aromatic  odour.  It  becomes  liquid 
at  a  temperature  of  37"  C,  and  is  soluble  in  alcohol,  but  to  a  less 
extent  in  distilled  water.  Under  the  microscope  no  crystals  were 
seen,  and  tested  with  Millon's  reagent  no  reaction  for  tyrosin  was 
obtained. 

The  residue  of  the  alcoholic  liquid,  after  extraction  of  the  body 
soluble  in  alcohol,  is  pnltaceous,  and  was  found  insoluble  in 
alcohol  or  chloroform.  It  dissolved  fairly  readily  in  water, 
especially  if  warmed,  and  on  microscopical  examination  it  was 
found  to  consist  almost  solely  of  sheaves  of  acicular  crystals 
resembling  those  of  tyrosin.      That  the  crystals  were  those  of 
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tyrosin  was  shown  by  the  reaction  with  Millon's  reagent  TWl 
gave  a  blood-red  colouration  when  heated  with  a  solution  of  tl» 
crystals.  A  large  amount  of  tyrosin  is  therefore  formed  in  Benm 
cultures  of  the  bacillus.  No  leucin  was  discovered,  eitlur 
microscopically  or  by  chemical  tests, 

The  physiological  action  of  the  tjrrosin  was  tested  by  inta^ 
nous  injection  of  0*396  gramme  in  a  rabbit  weighhig  \f& 
grammes,  a  dose  of  0*25  gramme  per  kilo,  of  body  weight  Beyond 
a  very  slight  rise  of  temperature,  such  as  occurred  after  tht 
injection  of  the  albumoses,  no  physiological  effect  was  obeerTed 
from  the  injection.  The  animal  remained  quite  well  for  ^wela, 
and  was  then  killed. 

It  is  quite  otherwise  with  the  substance  soluble  in  alcoH 
which  has  already  been  described,  and  it  is  this  body  which  has  a 
pronounced  physiological  action  and  is  the  chief  toxic  agent 
produced  by  the  bacillus. 

The  effect  of  this  poison  was  tested  in  weighed  doeea,  in 
guinea-pigs  (subcutaneously)  and  in  rabbits  (intravenously).  In 
the  first  experiment,  performed  on  a  guinea-pig,  the  extract  was 
not  so  carefully  purified  as  in  the  later  ones,  but  the  physiological 
effect  was  the  same. 

A  guinea-pig  weighing  505  grammes  received  subcutaneonfllT 
1*2  gramme  of  the  alcoholic  extract.  In  five  hours  the  animal  was 
very  ill ;  weak  and  drowsy,  and  showed  enormous  oedema,  which 
had  spread  from  the  site  of  injection  in  the  right  groin  all  over  the 
right  side  of  the  abdomen  and  down  to  the  le^.  In  24  hoars  the 
oedema  was  still  very  evident,  but  was  diminishing,  while  the 
general  symptoms  had  improved. 

A  second  dose  of  0*3  gramme  led  to  less  oedema  than  the  first, 
but  caused  weakness  and  drowsiness  and  ruffling  of  the  for. 
Recovery  took  place  in  three  days,  but  a  great  deal  of  hardening 
and  thickening  was  left  at  the  site  of  injection,  which  snbee- 
quently  led  to  a  dry  necrosis  of  a  small  area  of  the  skin.  The 
guinea-pig  died  26  days  after  the  injection,  with  no  very  obvious 
symptoms  preceding  death.  .  At  the  post-mortem  there  were  no 
obvious  changes  in  the  organs. 

With  an  extract  free  from  crystalline  matter  two  experiments 
were  performed  with  guinea-pigs. 

A  guinea-pig  weighing  390  grammes  received  0*355  gramme  of 
the  alcoholic  extract  subcutaneously,  a  dose  of  0*9  gramme  per 
kilo,  of  body  weight.  No  illness  was  produced,  but  there  was 
some  swelling  at  the  site  of  injection,  which  was  quite  obviooB 
after  a  week,  although  it  had  much  diminished  in  size. 

A  second  guinea-pig,  weighing  300  grammes,  received  0*53 
gramme  subcutaneously,  a  dose  of  1*77  gramme  per  kilo,  of  body 
weight.  In  5i  hours  the  animal  was  very  ill ;  weak,  with  rapid 
respiration  ana  drowny  ;  it  died  in  7^  hours.  At  the  post-mortem 
examination  there  was  well  marked  oedema  at  the  site  of  injection, 
with  some  gas  formation.  All  the  internal  organs  were  normal  to 
the  naked  eye.  A  microscopical  examination  of  the  local  lecdon 
showed  the  absence  of  micro-org&ui^m.^^  and  an  inoculation  of 


milk  made  with  the  csdema  liqoid  showed,  after  6dayB,  no  grrowth    app.  B,  No.S 
of  bacillus  enteritidis  aporogenea  or  any  other  anaerobic  micro-  Further 
orgaDism.     The  death  of  the  animal  waa   doe  to  the  chemical  cSeJliYrai"'" 
poiBOQ.     No  special  symptoms  were  produced.  ProdactK  o( 

The  effect  of  the  poison  was  also  t«eted  in  rabbits.     The  inocu-  fpor^nii 
lation  of  the  bacillus  enteritidis  sporogenes  in  rabbits  does  not  byDr.Martir 
produce  the  same  certain  lethal  effect  as  it  does  in  Ruinea-pigs. 
It  was  therefore  possible  that  the  products  of  the  bacillus  would 
not  be  as  potent  in  rabbits  as  in  guinea-pigs. 

A  rabbit  weighing  3,1^*0  grammes  received  0'67  gramme  alcoholic 
extract  intravenously,  a  dose  of  0'29  gramme  per  kilo,  of  body 
weight.  The  amount  was  given  in  two  doaes  at  an  interval  of 
four  hours.  Beyond  the  production  of  slight  diarrhoea  no  physio- 
logical effect  was  to  be  obeerved.  The  temperature  remained 
normal,  and  no  general  symptoms  of  illneas  were  produced. 

In  a  second  experiment  a  younger  and  smaller  rabbit  weighing 
•1,700  grammes  received  0"355  gramme  intravenously,  a  dose  of 
O-ai  gramme  per  kilo,  of  body  weight.  There  was  in  this  case  a 
decided  effect  on  the  body  temperature,  which  fell  gradually  in  the 
course  of  8  hours  from  102-2^  F.  to  &9'a°— a  total  fall  of  3  degrees. 
No  other  general  symptoms  were  produced.  The  animal  recovered 
and  remained  quite  well.  Another  rabbit,  also  young,  weighing 
1,530  grammes,  received  intravenously  0'61  gramme  alcoholic 
extract,  a  dose  of  0'39  gramme  per  kilo.  Thia  was  a  larger  dose 
than  in  the  second  experiment.  It  produced  a  slight  and  passing 
diarrhoea,  but  a  much  more  marked  general  effect  in  great  weakness 
and  drowsiness,  lasting  for  some  8  hours.  The  body  temperature 
was  unaffected  for  four  hours  after  the  injection,  being  about 
102°  F.  i  it  then  fell  nearly  6  degrees,  to  9G-2°  F.,  in  the  course  of 
one  hour,  and  for  the  two  honrs  following  this  the  rectal  tempera- 
ture conld  not  be  registered  by  the  clinical  thermometer.  In 
10  hours  after  the  injection  the  temperature  had  risen  again  to 
100°  F.  The  next  morning  the  temperature  was  again  normal. 
The  animal  had  lost  80  grammes  in  weight.  A  aecond  doae  waa 
now  intravenously  injected,  03  gramme,  half  the  dose  given  on 
the  previous  day.  The  animal  became  very  ill  soon  after  the 
injection, being  very  weak,  and  nearly  succumbed.  The  tempera- 
ture fell  over  6  degrees  in  one  hour  after  the  injection  and 
remained  at  this  low  level  or  even  lower  for  over  four  boura, 
after  which  it  began  to  rise  and  was  as  high  aa  1006°  F.  eight 
hours  after  the  injection.  Complete  recovery  took  place  and  the 
animal  became  quite  fat  and  well. 

The  experiments  show  quite  clearly  that  the  poisonous  products 
of  the  bacillus  enteritidis  sporogenes  do  not  consist  of  an  endotoxin 
but  of  a  soluble  chemical  and  non-proteiJ  substance  which  is 
formed  by  the  bacillus  by  its  action  on  proteids.  The  first  product 
of  this  l^cillary  digestion,  i.F„  the  albumoses,  have  but  slight 
toxic  action.  It  ia  a  further  product,  one  soluble  in  alcohol, 
which  ia  toxic.  The  toxicity  of  this  substance  ia  not  high  ;  it  is, 
however,  not  inferior  in  toxicity  to  the  similar  product  formed 
by  the  bacillus  anthracis  from  proteids. 
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?.B^o,«i  Report  on  Further  Experiments  on  Sulphur  Dioxn)it,tf 

her  applied  in  the  DESTRUCTION  OP  RATS  and   in   DlSISTBC- 

ro<S!>o  '^^^^  ^^  Shipboard  ;  by  John  Wade,  D.Sc. 

atiand 
ifeotlon 

S'^waSS  ^^  accordance  with  fnrther  instmctions  received  from  the 
Medical  Officer  of  the  Local  Government  Board,  I  have  carried 
out  experiments  on  the  mode  of  action  of  Clayton  gas  and  of 
salphur  dioxide  on  a  densely  packed  mass  of  cargo. 

The  previous  reports  by  Dr.  Haldane  and  myself*  led  to  the 
conclusion  that  fumigation  with  sulphur  dioxide  is  probably  the 
nu>st  generally  useful  method  of  dealing  with  a  plague-infected 
ship,  in  that  not  only  does  it  kill  within  the  vessel  rate  which  may 
be  carriers  of  plague,  but  destroys  also  rat-fleas  and  plague  bacilli 
that  may  have  become  distributed  amongst  the  cargo.  It  has, 
moreover,  the  further  advantage  that  it  is  equally  destructive  to 
the  microbes  of  cholera,  and  to  the  mosquitoes  by  which  yellow 
fever  is  probably  disseminated.  It  would  thus  seem  to  be 
applicable  to  all  those  cases  of  infection  on  shipboard  in  which 
fully  effective  disinfection  is  held  to  be  requisite. 

The  disinfection  of  a  loaded  hold  must  necessarily  be  effected 
by  means  of  a  gaseous  agent :  and  of  such  agents  only  four  are 
practically  available,  namely,  sulphur  dioxide,  carbon  monoxide, 
carbon  dioxide  (carbonic  acid)  and  formaldehyde. 

Carbon  monoxide  can  be  made  to  penetrate  cargo  so  as  to  prove 
fatal  to  rats,  but  it  does  not  destroy  rat  fleas  or  microbes,  and, 
apart  from  its  possible  danger  to  human  life,  reliance  on  it  in  the 
case  of  plague  seems  hardly  justifiable  while  the  present  un- 
certainty exists  as  to  the  means  by  which  this  disease  is  transmitted. 
Further,  it  is  useless  against  cholera  or  yellow  fever. 

Carbon  dioxide  is  open  to  the  like  objections,  and  is,  moreover} 
very  expensive. 

On  the  other  hand,  moist  formaldehyde  vapour,  although  under 
certain  conditions  a  not  unsatisfactory  disinfectant,  has  practically 
no  penetrating  powerf  ;  it  is  not  toxic  to  rats  or  to  insects,  and  i* 
therefore  probably  useless  against  plague  or  yellow  fever  on  ship" 
board ;  and  its  complete  removal  from  the  disinfected  materia 
necessitates  chemical  treatment. 

The  disadvantages  of  sulphur  dioxide  have  been  fully  set  fort^ 
in  a  former  report.}    Whilst  the  appointments  of  ships  and  man- 1 
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of  cargo  such  as  fibres  and  textile  goods,  were  practically    app.  b.  No.  6' 
ted  by  it,  moist  food-staffs  such  as  fruit,  vegetables,  and  pnrthoT" 
rere  irretrievably  damaged.     Further,  although  rats  and  Report  on 
were  destroyed  by  a  comparatively  brief  exposure  to  the  of^to'and 
ich  diluted,  and  bacteria  by  a  similar  and  by  no  means  o^'JfS£»rfi 
ted  exposure,  extensive  absorption  of  the  dioxide  by  many  by  Dr.  Wade. 

of  cargo  left  it  uncertain  whether  even  the  small 
age  required  could  be  distributed  through  a  loaded  hold 
isonable  time.  The  question  of  damage  to  grain,  owing  to 
ill  quantities  examined  and  the  uncertainty  as  to  penetration, 
10  to  a  certain  extent  left  undetermined. 

unique  properties  of  this  gas,  however,  rendered  further 
gatiou  desirable,  both  with  the  view  of  deciding  the 
debatable  points,  and  of  ascertaining  the  most  effective 
1  of  application  from  a  practical  and  an  economic 
oint. 

ously  the  most  completely  satisfactory  method  of  procedure 
be  to  study  the  behaviour  of  a  ship's  cargo  while  in  process 
igation.  A  brief  consideration  showed,  however,  that  the 
al  difficulties  in  the  way  of  such  a  course  were  very  great. 

a  single  experiment  could  have  little  value,  a  series  of 
nents  would  involve  the  detention  of  a  vessel  and  cargo  for 
weeks.  The  withdrawal  of  gases  for  analysis  from  the 
r  of  the  cargo  would  necessitate  the  introduction  of  an 
ite  system  of  sampling  tubes  under  skilled  supervision  at 
rt  of  loading ;  and  it  would  be  very  difBcult  on  arrival  of 
isel  in  port  to  introduce  animals  and  bacteria  with  a  view  to 

the  efficiency  of  various  modifications  of  this  method  of 
ttion. 

er  these  circumstances  it  was  perceived  that  it  would  be 
e,  and  indeed  preferable,  to  conduct  experiments  on  land 
conditions  closely  approximating  to  those  obtaining  on 
ard  ;  that,  for  instance,  a  building  might  be  constructed 
ying  the  essentisd  features  of  a~  ship's  hold ;    the  space 

such  model  hold  to  be  filled  with  a  representative  cargo,  so 
Bd  as  to  permit  withdrawal  at  any  time  of  gases  from  any 

the  cargo,  and  allowing  interspersal  among  the  merchandise 
perimental    animals,  and   of    cultures    of   bacteria,    upon 

the  life  destructive  effects  of  the  fumigations  might  be 
ed. 

i  plan  was  accordingly  adopted  ;  a  model  ship's  hold  was 
icted  and  experiments  conducted  therewith,  as  will  appear 
leadings  as  follows : — 
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I.— CONSTRUCTION  OF    A    MODEL    SHIP'S    HOLD»  AND 
LOADING  WITH  AN  EXPERIxMENTAL  CARGO. 

With  the  sanction  of  the  Board  I  arranged  with  the  Gbqrta 
Company  to  convert  their  building  used  in  my  previous  ezpiBti- 
ments  at  Black  wall*  into  a  suitable  model  hold,  and  in  th^  as 
throughout  my  experiments,  I  have  had  the  able  co-operation  of 
Mr.  D.  N.  Hunt,  Engineer  to  the  Company. 

A  general  idea  of  the  arrangement  of  this  hold,  which  had  a 
capacity  of  about  1,350  cubic  feet,  or  roughly  34  tons,  is  afforded 


*  Wade,  toe,  tU^  p.  336. 
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ACT.B,yo.6.  The  roof  of  the  building  was  replaced  by  a  wooden  deck  A 

Further  which  was  rendered  practically  gas-tight  by  means  of  a  woodei 

DflS^tk>n  ®^^^  lined  with  tarred  felt,  and  by  caulking  and  painting  tin 

of  Bate  and  joints.     This  deck  was  provided  with  a  scuttle-hatch  B,  flaogid 

SliSS^SSdt  ^^^®*  ventilators  C  D,  and  a  flanged  outlet  ventilator  E,  all  i| 

by  Dr.  w«d%  which  could  be  made  fairly  gas-tight  with  grease. 

The  former  door  spaces  of  the  building  (see  Fig.  2)  were  closec 
permanently  with  double  boarding  and  felt,  and  rendered  gas 
tight  in  the  same  way  as  the  roof.  The  cement  bottom  I 
was  covered  with  a  wooden  floor  G,  which  was  roughlj 
caulked  at  the  edges,  and  represented  the  limber  boards  al 
the  bottom  of  a  ship's  hold.  The  space  H  beneath  the  floor, 
which  represented  the  bilge  space  of  the  ship,  was  accessible 
from  the  outside  through  a  trap  E,  so  that  animals  and  bacterial 
cultures  could  be  introduced  within  the  hold  and  withdrawn  at 
any  time. 

The  walls  of  the  building  were  cemented  inside,  and  rendered 
as  far  as  possible  gas-tight  by  means  of  silicate  paint.  Two  of 
these  walls  were  lined  with  cross  battens  L,  supported  by  nprighta 
N,  as  in  the  holds  of  a  steamer. 

The  general  arrangement  of  the  experimental  plant  is  shown  in 
the  accompanying  photograph  and  diagrammatic  sketch  (Figs.  1, 
7).  The  sulphur  dioxide  was  obtained  by  one  of  three  meUiods 
(p.  529).  In  the  first  place  it  could  be  generated  from  sulphnrin 
the  Clayton  machine  a,  and  when  necessary  diluted  with  air  from 
the  auxiliary  blower  6,  the  two  discharge  pipes  being  provided 
with  appropriate  valves,  and  uniting  at  the  junction  c.  In 
the  second  place,  the  gas  liberated  from  a  cylinder  d  of  the 
liquid  dioxide,  or  a  spray  of  the  liquid  itself,  could  be  intro- 
duced into  the  intake  valve  of  the  blower  6,  and  there  dilated 
with  the  requisite  amount  of  air.  In  the  third  place,  gai 
obtained  under  very  high  pressure  by  heating  a  cylinder  of 
the  liquid  dioxide  «,  in  a  tank  of  boiling  water  /,  conld  be 
led  to  an  injector  g,  on  escaping  from  which  into  the  supply 
pipe  h  it  drew  in  a  large  quantity  of  air,  and  thus  diluted  itseU 
automatically. 

The  diluted  gas  obtained  by  any  one  of  these  methods  wai 
passed  along  the  supply  pipe  h^  to  the  model  hold.  In  order  that 
the  supply  might  be  started  or  discontinued  at  a  moment's  notice 
if  necessary,  the  supply  pipe  was  furnished  vnth  valves,  by  meant 
of  which  the  gas  could  be  diverted  up  a  bve  pass  I.  The  end  ol 
the  supply  pipe  was  furnished  with  a  flexible  hose  m,  whid 
could  be  introduced  into  either  the  long  inlet  ventilator  C,  whidi 
reached  nearly  to  the  bottom  of  the  hold  {see  Fig.  5)  or  th( 
short  inlet  ventilator  D.  In  the  first  case  the  operation  represented 
the  fumigation  of  an  upper  hold  or  'tween  decks,  and  in  th( 
second  case  that  of  a  lower  hold,  in  which  the  ventilator  merel] 
penetrates  the  covering  deck. 

The  surplus  gas  was  either  allowed  to  escape  into  the  ai 
through  the  outlet  ventilator  E,  or  taken  back  to  the  machine,  &c 
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throagh  the  return  pipe  p,  and  thus  kept  in  circulation.      By  app.  b,  Na«{ 

means  of  the  air  blower  Uie  gas  coold  r^dily  be  cleared  from  panh(9~ 

the    bnilding  after  one    experimeot  and  before   proceeding  to  Sjjl^,5^ 

another.  of  Bata  Bod 

DlMiilKitloiI 

For  the  analyBiB  of  the  gaseB  and  general  chemical  inveatigation  by  Dr.^>d« 'vii 
of  the  processes,  a  small  laboratory  P  was  erected  at  the  Bide  of  the 
experimental  building.  The  g<'neral  arrangement  of  this  labora- 
tory is  illnstrated  in  the  photograph  (fig.  3j,  its  essential  featnre 
being  a  number  of  flexible  metal  tubes  Q  (Figs.  3,  4,  5)  communi- 
cating with  varions  parts  of  the  interior  of  the  hold,  through  which 
gases  could  be  taken  for  analysis  from  any  desired  locality.  The 
trap  communicating  with  the  "bilge  apace"  opened  beneath  the 
floor  of  the  laboratory. 

The  plant  liaving  been  completed  and  connected,  the  model 
hold  was  tested  with  the  view  of  ascertaining  the  rate  of  leakage, 
for  it  proved  impracticable  to  render  it  perfectly  gas-tight  nnder 
snch  pressnrea  as  are  ordinarily  attainable  with  a  mechanical 
blower.  Some  preliminary  trials  showed  that  the  principal 
leakage  occurred  at  the  joints  between  the  brickB  and  the  wooden 
framework,  and  these  joints  were  therefore  packed  inside  the 
building  with  tow  and  red  lead,  and  again  painted.  Further  testa 
now  showed  that  there  was  no  very  gerioua  visible  leakage  at 
these  joints  when  Clayton  gas  was  pumped  in  under  an  inch  or  so 
of  water  pressure. 

Of  the  test  experimenta  in  which  the  gas  was  allowed  to  remain 
in  the  building  under  ordinary  presanre,  the  following  may  be 

taken  as  typical  : — 


0U.TTOK  GiB  OOKTAlNIKa    ABOUT    12   FEB    CENT.   OV   SOLPHUB   DlOXIDB. 


t 


Percentage  of  Sutphar  Dioxide  in  Hold. 


M  o«8Mtion  of  snpply 

Fonr  hoon  Uter 

Tweu^  hoDTi  after  oeMsUou  of  sapplj 


It  will  be  noticed  that  the  leakage  was  proportionally  greater  in 
the  first  four  hours  than  in  the  following  16  hours.  This  is  dne^to 
the  slow  absorption  of  the  gas  by  the  materials  of  the  building, 
more  particularly  the  woodwork  of  the  floor,  roof,  &c.  The 
actual  leakage  which  look  place  after  abBorption  had  practically 
ceased  was  at  the  rate  of  about  one-fonrth  of  the  sulphur  dioxide 
in  16  hours. 
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APP.B^o.e.       The  experiments  were  made  with  the  same  articles  of  cargo 

Further  thronghont.    In  practice  a  cargo  undergoes  only  one* fomifi^ation, 

SSSSucrtton       ^^*  ^^^  various  reasons  it  was  decided  to  follow  the  above  course, 

of  Bate  and       Apart  from  the  expense  and    delay  which  would    have  been 

on^ipteard;    ©^tailed  by  repeatedly  changing  the  cargo,  neither  simple  repeti- 

by  Dr.  Wade. '   tion  nor  parallel  experiments  under  varying  conditions  of  time 

and  strength  would  have  been  possible.    My  previous  work  had 

proved  that,  except  in  the  case  of  flour  and  probably  of  wheat, 

the  absorbed  sulphur  dioxide  would  be  entirely  given  up  on 

exposing  the  charged  material  to  fresh  air,*  and  as  this  could  be 

effected  by  blowing  air  through  the  hold,  it  seems  reasonable 

to  assume  that  after  such  airing  the  cargo  would  be  in  the  same 

condition  as  before  the  experiment. 

Experiments  as  to  the  absoption  and  distribution  of  the  gas 
could  thus  be  repeated  indefinitely,  and,  what  was  still  more 
important,  the  various  methods  of  applying  the  gas  could  be 
compared  under  identical  conditions.  The  risk  of  failure  through 
persistent  retention  of  the  gas  was  very  slight,  and  the  decision  to 
take  this  risk  was  justified  by  the  results  ;  parallel  experiments  at 
the  beginning  and  end  of  the  whole  series  gave  as  regards  pene- 
tration substantially  indentical  figures  (see  Fumigations  I,  XIII, 
p.  492). 

The  cargo  was  selected  as  representing  an  ordinary  mixed  load 
from  an  Indian  port.    It  comprised  : — 

40  bales  of  jute, 

10  tons  of  maize  in  bags  and  in  bulk, 

5  tons  of  barley  ^  „ 

with  sundry  bags  of  flour,  and  cases  of  copra,  dried  fruit,  Ac,  to 
fill  up  odd  comers.  Various  other  materials  were  also  introduced 
from  time  to  time  in  lieu  of  some  of  the  jute  :  some  sacks  of 
wheat  and  fermenting  maize,  a  bale  of  cotton,  &c.  Wheat  in 
bulk  was  not  includ^,  as  data  were  already  available  from  tliB 
disinfection  of  the  ss.  "  Weybridge  "  (p.  521). 

The  accompanying  diagrams  (Figs.  8,  9)  show  the  arrangement 
of  the  cargo  ;  the  photograph  (Fig.  4)  illustrates  the  aspect  of  the 
interior  when  partially  loaded,  and  the  method  of  distributing 
the  flexible  metal  gas  tubes. 

Half  the  lower  part  of  the  hold  was  filled  with  closely  stacked  . 
bales  of  jute  and  sacks  of  maize,  whilst  the  other  half  was  filled 
to  the  same  level  with  maize  and  barley  in  bulk,  the  two  kinds 
of  grain  being  separated  from  each  other  and  from  the  walls^ 
battens  and  bales  by  dunnage  mats.  The  upper  half  of  the  hold 
was  packed  with  jute  and  sacks  of  grain,  and  in  the  middle  of 
the  cargo  a  skeleton  wooden  crate  was  placed  to  receive  ca^es  of 
animals  and  packets  of  bacterial  cultures  ;  a  number  of  sacks  and 


•  Wade,  loc  eiU, 


iteing  80  arranged  that  they  conM  be  removed  to  give  access  ar.b,ho.(l 
crate  withoat  any  great  difficnlty.  Fonber 


lFio.  9. 
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▲pp.  b.  No.  fl.  On  account  of  the  comparatively  small  size  of  the  hold,  the  cargo 
was  packed  with  very  great  care,  particular  attention  being  given 
to  avoiding  interstitial  spaces.  In  a  large  hold  broken  stowage  is 
unavoidable,  and  there  are  consequently  in  an  ordinary  cargo 
numerous  channels  through  which  gas  can  circulate.  It  was  felt 
better,  however,  to  err  on  the  side  of  severity  than  on  that  of  laxity 
of  test,  as  the  primary  object  of  the  investigation  was  to  ascertain 
the  conditions  under  which  sulphur  dioxide  can  be  made  to 
penetrate  a  densely  packed  cargo  under  unfavourable  circom- 
stances.  Hence  where  broken  stowage  was  unavoidable  the  gaps 
were  filled  with  dunnage  mats  and  empty  grain  bags. 

Captain  Smith  the  superintendent  of  the  graving  dock  at  which 
the  model  hold  was  erected,  whom  I  have  to  thank  for  mnch 
valuable  information  and  many  courtesies,  told  me  that  the  cargo 
was  more  closely  packed  than  any  he  had  dealt  with  in  the  conrse 
of  a  long  experience  as  ship's  master.  Even  allowing  for  the 
comparatively  small  tonnage  of  the  model,  the  results  as  to  pene- 
tration which  are  set  forth  below  were  therefore  probably  obtained 
under  conditions  as  stringent  as  any  likely  to  occur  in  practice. 

The  flexible  metal  tubes  which  were  distributed  through  the 
cargo,  were  cut  from  a  quantity  of  '*  composition  "  tubing,  which 
was  specially  drawn  for  the  purpose.  The  walls  of  this  tnbing 
being  relatively  very  thick,  and  the  bore  very  small,  it  could  be 
bent  about  or  even  trodden  underfoot  without  becoming  choked ; 
in  the  course  of  three  months'  experimental  work  only  two  out  of 
the  fifty  tubes  were  thus  disabled,  and  this  only  towards  the  close 
of  the  experiments. 

As  the  bore  of  the  tubes  was  only  j^y^h  in.  (1'6  mm.),  the  volume 
of  gas  which  had  to  be  displaced  before  a  true  sample  could  be 
collected  for  analysis  was  quite  small ;  the  longest  of  the  tubes, 
which  measured  25  feet  (8*2  metres)  from  end  to  end,  contained 
only  15  cubic  centimetres  (0*9  cubic  inch).  The  amount  of  gas 
usually  taken  for  analysis  was  20  cc.  (IJ  cubic  inches),  so  that  an 
accurate  sample  could  be  drawn  into  the  apparatus  without  neces* 
sarily  taking  more  than  40  cc.  (2^  cubic  inches)  from  the  particdar 
locality.  In  this  way  any  error  caused  by  the  flow  of  gas  from 
adjacent  parts,  consequent  on  the  withdrawal  of  the  sample  (as 
for  example  from  an  interstice  between  bales)  was  reduced  to  a 
minimum.  This  error  was  in  fact  insignificant,  duplicate  analyses 
of  gases  withdrawn  from  the  same  crevice  in  rapid  succession 
being  in  good  agreement. 


Percentage  of  Solphor  Dioxide. 

First  Crevice. 

Second  Crerioe. 

First  sample      ...        ...        ...        ..«        ... 

Second    ,,       (three  minatee  later) 

0-66 
0*69 

0-11 
0-11 

The  tnbea  were  distributed  as    under.    In"  order   to   avoid 

possible  kinking  under  the  weight  of  cargo,  they  were  led  as  far 

as  possible  along  the  space  between  the  battens  and  the  walls 

ijtee  iE*igs.  4,  8)«  and  between  the  deck  and  cargo,  keeping  the 

lengths  in  the  latter  as  short  and  as  straight  as  possible.    Each 

tube  was  stamped  at  the  cargo  end  with  a  number  corresponding 

with  its  position  in  the  wooden  block  R  (Figs.  5,  6,  4)  through 

which  it  passed  into  the  laboratory.    The  laboratory  ends  of  the 

tubes  were  connected  with  the  analytical  apparatus*  as  required 

(see  Fig.  3),  by  lengths  of  the  same  tubing  provided  with  thick 

rubber  joints;  to  avoid  possible  diffasion,  they  were  closed  with 

rubber  caps  when  not  connected,  but  it  was  found  that  diffusion 

was  extremely  slow. 
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DiSTBIBUTIOK  OF  TUBES  IN  THE  LOADED  HOLD. 


Position. 

No. 

Position. 

> 

No, 

1  iiieB          •••        ...        ••* 

2 

Between  and  in  maice  bags 

6 

Undar  deck,  above  cargo 

8 

„           „      barley  sacks 

6 

Between  battens  and  wall 

4 

„           „      jute  bales 

6 

vn«ieu        •••        »••        ••• 

1 

In  bulk  maize      

4 

3 

„       barley 

3 

2 

Boards  below  bulk  gnin 

• 

3 

Mge         n        ty 

1 

If         If      "MS      II 

2 

Ootton  bale,  special  grain,  eto. 

3 

ft         i>      j^t®          ••• 

1 

II.— THE  PENETRATION  OP  SULPHUR  DIOXIDE  INTO 
A  DENSELY  PACKED  MASS  OP  CARGO,  AS  SHOWN 
BY  ANALYSIS  OF  THE  GASES. 

My  fonner  ezperimentst  showed  that  with  the  probable 
exception  of  cotton}  the  disinfection  of  the  interior  of  bales 
cannot  be  effected  by  means  of  sulphur  dioxide  in  any  reasonable 


*  nie  imlphur  dioxide  was  estimated  either  by  abeorption  with  chromic  acid,  by 
titration  wi&  iodine,  or,  when  the  amount  relatively  to  that  of  the  carbonic  acid  was 
large*  by  abeorption  with  potash.  Carbon  dioxide  and  oxyiren  were  estimated  in  the 
uaual  manner  by  absorption  with  potash  and  alkaline  pyrogailol  respectively.  Upwards 
of  IJOO  samples  of  gas  were  examined  in  the  course  of  tne  investigation. 

f  Xoc  ctt,,  p.  966i. 

I  A  bale  ox  ootton  which  was  placed  in  the  hatch  during  one  o(  the  present  fumigations 
was  found  to  be  penetrated  to  the  centre,  although  tho  rate  of  penetration  was  less  thui 
would  baTO  been  supposed  from  the  entire  abs^nre  of  absorption.  The  hindranoe  was 
probably  due  to  tbe  very  close  texture  of  the  highly  compressed  bale. 
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atf.  b.  Ma  e,      Od  account  of  the  comparativel j*  small  sixe  r 
was  packed  with  very  great  care,  pariicnlar 
to  aroiding  interBtitial  spaces.    In  a  largB ' 
nnavdiiliibte,  ami  there   are  coDseqnent' 
uuiii«-roLis  channels  through  which  gas 
better,  however,  to  err  on  the  side  of  v      -le, 
iif  test,  as  the  primary  object  of  the  i      ilowi 
Iho  conditions  under  which  snip?     -jandi 
penetrate  a  densely  packed  carp     a  guemu 
stances.     Hence  where  broken  st   .  i  lU] 
were  filled  with  dunnage 
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Captain  Smith  the  enperint'' 
tlie  model  hold  was  erected  ^gig  nor  Inneta  i 
iiiluable  information  and  v\  M  pv  oenL  of  ■ 
was  more  closely  packed  tl.  ^  of  typhoid  fo 
of  a  long  experience  as  >■  ^m  to  ladtiiiH 
comparatively  small  tonnn  ^Jp  tttvo^  em 
tration  which  are  set  fortl^  nuut  ilirvsif  tl 
nnJer  conditions  as  atrin'  j^at  the  adnunisb 

The  flexible  metal  tnl  """i  *?  *™5^  *°J 
ciirffo,  were  cut  from  a  c  ^J^  JntCTtfoae  ot  I 
was  specially  drawn  foi  "^*  "f  *"  Jt***' 
heing  relatively  very  t  i^:«',"^  f"  ™  «^ 
bent  about  or  even  tro(  "^  "■"*'**'*»"  * 
in  the  course  of  three 
the  tifty  tubes  were  tl 
of  the  experiments. 

As  the  bore  of  the 
of  gas  which  had  to 
collected  for  analye' 
which  meaeared  25 
only  13  cubic  cen' 
usually  taken  for  i 
accurate  sample  cr 
liarily  taking  more 
locality.    In  this 
adjacent  parts,  oo 
for  examjile  tna 
minimum.    Thii 
of  gases  withdR 
being  in  good  if 


,liaibM>7  tnatment  ■v 


-.byre 
;-ctian.f  A  oomldenl 
•:  tlwrefore  dincted  I 
■ratkm,  Knd  it  will  be 
-iraalftttiiff  dilute  sol 
■ly  long  time.  Fop 
xida  axpended  mac 
:haa   by   the   metht 


wttt  la  mmy  oas 
(  tgltiireH  to  a  sma 
iiWutdly  it  wu 
b#KUaiedestro 
■tlMgh'ar  diozide 

'^M*  to  diBon 


-%. 


-oteria  for  later  App.B,No.e. 


.iATION. 

>xide  were   employed  in 

.lely   Clayton  gas  alone  or 

dioxide,  diluted  by  means 

.1   injecting  arrangement  des- 

igth  of   the  gas  varied   in  the 

.ximam  of  8  to  a  minimum  of 

fumigation  the  absorbed  gas  was 

blowing   fresh  air  through  it  for 
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jration  are  summarised  in  the  following 

of  numbers  against  each  entry  indicates 

fhor  dioxide  found  at  the   end  of  each 

'en  locality,  whilst  the  lower  line  (italic 

ie   percentage    found    in    the    same    place 

remained   sealed  all  night.     The  Roman 

ad  of   each  column    indicate  the  order  in 

iOns  were  made.     For  convenience  of  com- 

igations    are    arranged    in    the    table    from 

order  of    the  percentage  of    sulphur  dioxide 


DioziDX  FROM  Liquefied  Oas  in  Ctlindebs. 


VI. 

V. 

vni. 

XI. 

IV. 

TX. 

X. 

•••                ••• 

jurs) 

0-66 
(3» 

0-7 
(3» 

0-86 
(4) 

0-9 
(6) 

1-7 
(3) 

20 
(4i) 

3-2 

(If) 

cargo  ... 

_  ...  { 

...        ••• 
•••       ••• 

...  ..  j 

ifioe 

0-4 
0-5 
025 
Crl6 

0-1 

0-6 
0-1 

0-6 

0-8 
01 

0-35 
trace 

0-6 

0-3 
01 

03 

q-1 

0-16 
0-2 

0-36 

0-1 
0-1 

0-8 
0-6 
0-4 
0-1 

01 

0-4 
0-6 
04 
0-4 
04 

1-2 
0-4 

1-4 
0-15 

0-36 
0-3 

0-5 
trace 

1-0 
0-1 

M 
0-4 

81 
04 

0*7 
0-3 

2-5 

0-2 

10 
0-4 

0-1 
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App.  B.  No.e.  time,  and  that  the  interior  of  bags  of  grain  and  of  grain  in  bolk 
is  probably  subject  to  the  same  limitation.  Thoa,  of  the  fm 
gases  available,  the  two  bactericidal  gases,  solphor  dioxide  loi 
formaldehyde,  cannot  be  made  to  penetrate  bales  or  grain  to 
any  serviceable  extent,  whilst  carbon  monoxide  and  oriM 
dioxide,  although  they  probably  penetrate,  have  no  destrvdiiv 
action  on  bacteria  or  insects.  It  follows  that  the  dionk- 
tion  of  the  interior  of  absorbent  bales  and  of  grain  in  a  ioided 
hold  is  at  present  impracticable  ;  a  gaseous  agent  which  iffl 
both  destroy  within  the  hold  of  a  ship  rats  and  insects,  al 
penetrate  bales  and  grain  in  a  reasonable  time,*  being  as  ji 
unknown. 

On  the  other  hand  neither  rats  nor  insects  can  live  for  anbov 
in  an  atmosphere  containing  0*4  per  cent,  of  sulphur  dioxide,  ml 
bacteria  as  resistant  as  those  of  typhoid  fever  are  killed  by  t 
moderately  prolonged  exposure  to  such  an  atmosphere.  And  ii 
rats  can  only  penetrate  cargo  through  crevices  of  appredible 
dimensions,  and  their  fleas  must  starve  if  they  leave  thdrboii 
for  the  interior,  it  seemed  that  the  administrative  problem  mi|^ 
be  solved,  if  means  could  be  found  to  distribute  this  ottB 
percentage  of  gas  through  the  interstices  of  the  caigo.  Anynbi 
fleas  or  mosquitoes  would  then  be  destroyed,  and  all  isMA 
matter  in  exposed  places,  such  as  the  excreta  of  rata,  ^rodl 
be  sterilised ;  and  this  is  all  that  can  bo  aimed  at  for  tki 
present. 

If  the  destruction  of  rats  interspersed  in  the  cai^go  iren 
reasonably  certain,  a  preliminary  treatment  with  carbon  monoxide 
would  be  unnecessary.  Carbon  monoxide  moreover  may  not  be 
trusted  in  view  of  the  experience  of  certain  plague  infected  Bhips 
fumigated  with  this  gas  at  Hamburg,  by  reason  of  its  &ilnre  to 
prevent  subsequent  infection,  f  A  considerable  proportion  of  the 
experimental  work  was  therefore  directed  to  devising  meaneof 
ensuring  effective  penetration,  and  it  will  be  seen  that  this  endii 
practically  attained  by  circulating  dilute  sulphur  dioxide  aroud 
the  cargo  for  a  relatively  long  time.  For  a  given  amoontef 
sulphur  or  sulphur  dioxide  expended  much  better  results  are 
obtained  in  this  way  than  by  the  method  hitherto  adopted 
of  applying  the  gas  for  a  short  time  in  a  more  concentitted 
form. 

The  analytical  results  were  in  many  cases  checked  by  sob- 
mitting  rats  and  bacterial  cultures  to  a  small  percentage  of  gtf 
under  like  conditions ;  and  incidentally  it  was  found  that,  proyided 
sufficient  time  is  allowed,  bacteria  are  destroyed  by  contact  iritb 
a  much  lower  percentage  of  sulphur  dioxide  than  was  employ^ 
in  my  former  experiments. 

At  the  present  stage  I  propose  to  discuss  the  question  i& 
the  light  of  the  analytical  results,  reserving  the  oonsidentkiB 


*  Seep,  493, foot-note. 

JJ^^  ^™ter?  S»?**>«7  Authoritlea  now  appear  to  ditinfeol  thips  with 
dioxide,  after  killing  the  rats  with  carbon  monozMe  and  remoring  tlie  oargo. 
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le    results    obtained    with    animals  and  bacteria  for  later 
ns. 


a.  The  Dbgbbb  of  Penetration. 

h  available  forms  of  sulphur  dioxide  were  employed  in 
in  the  various  fumigations,  namely  Clayton  gas  alone  or 
d  with  air,  and  pure  sulphur  dioxide,  diluted  by  means 
mechanical  blower,  or  of  an  injecting  arrangement  des- 
L  later.  The  average  strength  of  the  gas  varied  in  the 
ent  operations  from  a  maximum  of  8  to  a  minimum  of 
)er  cent.,  and  after  each  fumigation  the  absorbed  gas  was 
red  from  the  cargo  by  blowing  fresh  air  through  it  for 
hours. 

>  results  as  to  penetration  are  summarised  in  the  following 
.  The  upper  line  of  numbers  against  each  entry  indicates 
>ercentage  of  sulphur  dioxide  found  at  the  end  of  each 
ation  in  the  given  locality,  whilst  the  lower  line  (italic 
s)  indicates  the  percentage  found  in  the  same  place 
the  cargo  had  remained  sealed  all  night.  The  Roman 
•ers  at  the  head  of  each  column  indicate  the  order  in 
L  the  fumigations  were  made.  For  convenience  of  com- 
>n  the  fumigations  are  arranged  in  the  table  from 
o  right  in  order  of  the  percentage  of  sulphur  dioxide 
)yed. 

SULPHOB  PlOXIDB  FROM  LIQUEFIED  OAS  IN  CtLINDEBS. 


App.  B,  No.  e. 

Farther 
Beport  00 
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Dlsinfeotion 
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VI. 

V. 

VIII. 

XI. 

IV. 

IX. 

X. 

average') 

amigBted  (hours) 

... 
... 

0-66 
(3» 

0-7 
(3» 

0-86 
(4) 

0-9 

(6) 

1-7 
(3) 

20 
(44) 

3-2 

(11) 

deck,  above  cargo 

...  j 

0-4 

0-6 
01 

0-3 
01 

0-8 

0-4 

1-2 
0-4 

1-1 
0-4 

B                  •••               ••• 

...  j 

0-5 

0-6 

03 
01 

0-6 

0-6 

1-4 
015 

81 
04 

I  cage ...        ... 

1 
- - 

025 

0-8 
01 

0-16 
0-2 

0-4 

04 

0-36 
0-3 

0-7 
0-3 

pS490      ...            ... 

1 

0-16 

0-35 
trace 

0-35 

0-1 

0-4 

0*5 
trace 

2-5 
0-2 

0*100    ...            •  • . 

...  1 

~- 

0-6 

— 

~- 

04 

1-0 
0-1 

10 
0-4 

r  jute  orerioe 

•  •• 

0-1 

— 

0-1 
0-1 

01 

— 

1 

0-1 
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Cl»tto»  Gifl, 

193 

S(n.i>BnL 

— 

XI. 

IIL 

irv. 

XIII. 

L 

IIL 

E 

Inlet  (uefrajt) 

Time  famigated  (bo.in) 

1-2 

1-8 
(31) 

19 
(4) 

20 
(40 

2-2  !  2-B 
(6)  :  W 

M 
(3i) 

Under  deck        I 

Batten. j 

Central  csge      { 

Bilr>«PMe        j 

MaiwMwks       { 

Barley  Baok«      j 

Jute  crevice      ( 

Narrow  ]aiecre»ioe    ...           ] 

Balkbirley      i 

Bottom  othalkmaiie...            j 

1-1 
0-J 

1-1 

0-8 
OOS 

0-8 

0-3 
0:1 

0-a 

0!S 

0-S 
0-3 

0-2 

0'3 

nil 
nil 

0) 
0-15 

~ 

07 
0-3 

0-7 
0^ 

0-8 

0-3 

0-3 
OS 

0-7 

"1 

nU 

1-6 
1-7 
1-0 

'1 

0-1 
0-6 

aU 

a-1 

0-3 

2-1 
0-4 

1-3 

1-0 
0-/ 

03 
0-4 

0-4 
0-7 

nil 

0-B 
0-J 

l-O 

IB 
0-S 

1-7 

0-S 
0-3 

(M 
ff-J 

Oi 
0-S 

nil 
nil 

0-1 
trace 

1-7 
« 

1-9 
(H 

1-J 

M 
W 

0« 

« 

0-S 
<M 

0-7 

0-t 

0-3 

nU 
truM 

« 

H 
M 

(4 
0? 

M 
nil 

(MM 

K 
MB 

In  tamigationB  I,II|  IIIi  the  g'lu  wu  "  nndilnted";  that  is  to  lay,  tlu  wkoleol 
the  )[a«  and  air  supplied  to  the  hold  passed  through  the  sulphnr  fumaoe.  It «« 
supplied  at  the  rate  of  90  cnbio  feet  per  minute.  In  fumigatioas  XI,  Tfll,  Xlll 
an  auiiliarj  nir  blower  was  connected  with  the  Clayton  machine  (Fig.  7),ud  tb 
gaHthns  "diluted"  by  mixing  with  air  was  rapplied  at  the  rateof  I4U  to  ISOoubi 
feet  per  minute.  In  fumigation  XIT,  a  amall  sulphur  fomaoe  waa  oonnsote 
witji  a  Tery  large  air  blower,  deliTering  about  TOO  oubio  leet  per  minnte.  Tbei 
appliances  are  described  in  more  detail  in  a  later  section  (p.  G29), 

In  fumigations  IT  to  IX  pure  sulphur  dioxide  was  dilated  with  air  fron 
Root's  blower,  and  supplied  to  the  hold  at  the  rate  of  aboat  90  cnbio  feet  p 
minnte.    In  fumigation  X  the  gas  was  intcodaoed  by  means  of  an  injectoc- 

The  above  resalta  leave  no  doabt  as  to  the  poBsibility  of  fillin 
the  space  around  the  contents  of  a  hold  with  Bnlphar  dioxide  i 
concentration  sutlicient  to  kill  the  rats  and  insects,  for  which  pui 
pose  it  has  been  made  clear  that  a  3  per  cent,  gas  is  ample.  It 
also  clear  that  comparatively  large  spaces  in  the  interior  of  tt 
cargo,  Biieh  as  that  occupied  by  the  central  animal  cage,  u 
crevices  between  bales  lai^e  enough  to  allow  the  passage  of  nt 
can  be  reached  under  the  same  conditions  withoat  ma< 
difficulty. 


Penetration  into  interstices  between  sacks  of  grain  is  not  quite  App.B.Ka< 

00  certain^  although  even  here  it  may  be  concluded  that  a  3  per  partb^ 

eeni  gas  will  secure  the  desired  end  if  sufficient  time  be  allowed.  §^^p^„ 

'Bat  with  very  narrow  crevices  it  is  not  always  possible  under  ofSauand 

these  conditions  to  introduce  enough  sulphur  dioxide  to  destroy  J^hi^SSd 

nts  and  their  fleas,  &c.     This,  however,  is  of  comparatively  little  by  Dr.  wade, 
moment,  as  rats  cannot  penetrate  into  such  localities ;  and  it  will 
be  seen  that  the  penetration  of   the  gas  is  sufficient  for  the 
destruction  of  bacteria. 

finally,  with  regard  to  the  penetration  of  grain  in  bulk,  it  is 
clear  that  for  practical  purposes  the  results  are  negative  ;  even  S 
P6r  cent  sulphur  dioxide  does  not  penetrate  more  than  a  few 
inches  in  24  hours.* 

Owmg  to  the  impracticability  of  entirely  preventing  leakage,  the 

eventual  disappearance  of  the  sulphur  dioxide  from  the  open 

places  of  the  hold  by  exchange  of  gases  with  the  outside  air  was 

Merely  a  matter  of  time ;  and  this  would  also  be  true  of  the  hold 

^^  an  ordinary  ship.     The  sulphur  dioxide  around  the  cargo  is  con- 

^Hally  exchanged  for  outside  air  by  diffusion,  and  the  equilibrium 

^Us  destroyed  is  re-established  by  the  further  diffusion  of  dioxide 

from  the  interior  of  the  cargo,  until  none  remains.    After  fumiga- 

^on  II,  the  hold  was  sealed  for  90  hoars,  at  the  end  of  which  the 

P^portion  of  sulphur  dioxide  in  the  space  at  the  side  of  the  cargo 

*Ukl  fallen  from  2  per  cent,  to  0*2  per  cent.,  and  this  amount  was 

^80  distributed  fairly  uniformly  through  the  interstices. 

The  comparatively  slow  appearance  and  rapid  disappearance  of 
the  gas  from  the  bilge  space  requires  some  comment.  The  floor 
boards  were  grooved  and  tongued,  instead  of  lying  loose  as  in  the 
bottom  of  a  ship,  and  the  edges  of  the  floor  were  caulked  with 
oakum  ;  hence  the  gas  penetrated  into  the  space  beneath  the  floor 
much  more  slowly  than  it  would  penetrate  into  the  bilge  of  a  ship. 
The  rapid  disappearance  of  the  gas  was  due  to  a  cause  analogous 
to  its  absorption  by  bilge  water,  namely,  absorption  by  the  cement 
bottom  of  the  building,  carbon  dioxide  being  displaced  from  the 
cement. 

It  is  noteworthy  that  the  degree  of  penetration  seems  beyond  a 
certain  point  to  be  independent  of  the  volume  of  gas  supplied,  and 
dependent  only  on  its  percentage  strength.  In  fumigation  XIV, 
in  which  the  rate  of  su])ply  was  nearly  four  times  as  great  as  in 
XIII,  other  conditions  being  substantially  equal,  the  penetration 
at  the  end  of  the  operation  was  the  same  as  in  XIII,  and  was 
indeed  less  in  the  central  cage.  In  fumigation  III,  however,  in 
which  the  gas  was  supplied  at  half  the  rate  at  which  it  was 
supplied  in  fumigation  XIII,  penetration  into  the  central  cage  was 
distinctly  less  marked. 


*  With  a  Tiew  to  ascertaining  whether  penetration  into  the  interior  of  absorbent  bales 
or  grain  was  possible  nnder  any  conditions,  whether  practicable  or  not.  before  the  hold 
was  tmloaded  the  cargo  was  subjected  to  two  fumigations  with  2}  per  cent,  gas,  at  an 
iaterval  of  four  days,  without  opening  the  hold.  By  the  second  day  after  the  second  f ami  • 
gation  the  sniphor  dioxide  seemed  to  have  penetrated  everywhere,  and  was  present  in 
■maH  MApaots  varying  from  Ot)4  to  CIO  per  cent.,  even  in  jute  boles,  and  in  the  interior  of 
the  bulk  bwrley  and  maize.  The  practical  bearing  of  this  rebult  on  disinfection  is  discussed 
later  (p.  698). 
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h.  The  Rate  op  Penetration. 

Owing  to  the  comparatively  crude  devices  available  for  dih' 
the  pure  sulphur  dioxide,  it  was  difficult  with  this  foim  of 
maintaiu  the  percentage  reasonably  constant,  and  hence 
sions  as  to  the  rate  of  penetration  can  only  be  drawn  fromu  .^ 
fumigations  with  Clayton  gas.     With  the  Clayton  machine, eill^^ 
in  its  original  form  or  modided  as  described  later,  there  —  ^^ 
difficulty  in  maintaining  a  fairly  constant  percentage. 


In  Figs.  10,  11  the  results  of  fumigation  XII  and  XIII 
plptted  against  time.  The  average  percentage  of  sulphur  fiaiil^ 
was  somewhat  higher  in  XII  than  in  XIII,  but  the  main  diflunutf^* 
between  the  two  experiments  was  in  the  manner  of  introdudB^T 
the  gas.  In  fumigation  XII  it  was  pumped  through  the 
ventilator  (C,  Fig.  5,  p.  481)iwhich  opened  low  down  among 
sacks  of  giain,  as  in  a  Hween  decks,  whilst  in  fumigation  XIU 
tiexible  supply  pipe  was  merely  inserted  into  the  diort  ventilito** 
D,  and  the  gas  was  pumped  into  the  space  above,  as  in  tti^ 
fumigation  of  a  deep  or  lower  hold. 

In  each  of  these  experiments  the  gas  was  supplied  at  the  rata  oC 
about  180  cubic  feet  per  minute,  that  is  to  say,  at  a  rate  saflldenS 
to  fill  the  model  hold  when  empty  in  less  than  eight  minotei  s 
and  in  each  case  the  percentage  of  sulphur  dioxide  in  the  qiio^ 
around  the  cargo  had  risen  in  about  this  time  to  nearly  75  percent'- 
of  the  possible  maximum.  But  although  the  cargo  was  tinu  wr— 
rounded  by  gas  almost  from  the  beginning,  the  rate  of  pene(ittloE» 
was  comparatively  slow,  and  two  or  three  hours  elapsed  before  13 
maximum  was  attained  in  the  central  animal  cage.  It  ifl  alx^ 
noteworthy  that  making  due  allowance  for  the  variationa  in th^ 
percentage  of  sulphur  dioxide  in  the  gas  in  the  two  experimenter 
there  was  relatively  little  difference  in  the  rate  of  penetration 
the  advantage  gained  by  pumping  the  gas  into  the  middle  of  th^ 
cargo  is  therefore  much  less  than  was  to  have  been  anticipated* 

From  these  results  it  follows  that  for  the  efficient  penetiatio^ 
of  a  cargo  sulphur  dioxide  must  be  supplied  to  the  space  aronnc3 
it  for  a  comparatively  long  time.     The  rapid  rate  at  which  th.^ 
percentage  falls  when  the  supply  of  gas  is  discontinued  explain.^ 
the  partial  failure  of  operations  such  as  the  disinfection  of  th^ 
"  Bavaria,"*  in  which  the  gas  was  supplied  for  only  a  short  timo- 
The  object  of  fumigation  is  not  to  saturate  the  cargo  as  a  whole, 
but  to  ensure  penetration  into  crevices  to  a  sufficient  extent,  and 
for  a  sufficient  length  of  time,  to  kill  animals  taking  refuge  in 
them. 

The  above  results  may  be  taken  as  typical,  and  from  a  careful 
study  of  the  whole  I  have  arrived  at  the  conclusion  that  the 
penetration  of  a  cargo  by  sulphur  dioxide  is  largely  due  to  gravi- 
tation, and  is  both  retarded  and  aided  by  the  absorption  <d  the 
gas.  As  the  heavy  mixture  pours  over  the  top  of  the  cargo,  we 
may  picture  it  rolling  down  the  spaces  between  the  battens  and 
the  sides  and  down  all  available  ci*eviceB,  in  each  case  displacing 
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h.  The  Rate  op  Penetration. 

Owing  to  the  comparatively  crude  devices  available  for  diluting 
the  pure  sulphur  dioxide,  it  was  difficult  with  this  form  of  gas  to 
maintain  the  percentage  reasonably  constant,  and  hence  conclu- 
sions as  to  the  rate  of  penetration  can  only  be  drawn  from  the 
fumigations  with  Clayton  gas.  With  the  Clayton  machine,  either 
in  its  original  form  or  modided  as  described  later,  there  was  no 
difficulty  in  maintaining  a  fairly  constant  percentage. 

In  Figs.  10,  11  the  results  of  fumigation  XII  and  XIII  are 
plptted  against  time.  The  average  percentage  of  sulphur  dioxide 
was  somewhat  higher  in  XII  than  in  XIII,  but  the  main  difference 
between  the  two  experiments  was  in  the  manner  of  introducing 
the  gas.  In  fumigation  XII  it  was  pumped  through  the  long 
ventilator  (C,  Fig.  5,  p.  481)^which  opened  low  down  anoiong  the 
sacks  of  giain,  as  in  a  'tween  decks,  whilst  in  fumigation  XIII  the 
tiexible  supply  pipe  was  merely  inserted  into  the  short  ventilator 
D,  and  the  gas  was  pumped  into  the  space  above,  as  in  the 
fumigation  of  a  deep  or  lower  hold. 

In  each  of  these  experiments  the  gas  was  supplied  at  the  rate  of 
about  180  cubic  feet  per  minute,  that  is  to  say,  at  a  rate  sufficient 
to  fill  the  model  hold  when  empty  in  less  than  eight  minutes; 
and  in  each  case  the  percentage  of  sulphur  dioxide  in  the  space 
around  the  cargo  had  risen  in  about  this  time  to  nearly  75  per  cent, 
of  the  possible  maximum.  But  although  the  cargo  was  thus  sur- 
rounded by  gas  almost  from  the  beginning,  the  rate  of  penetration 
was  comparatively  slow,  and  two  or  three  hours  elapsed  before  a 
maximum  was  attained  in  the  central  animal  cage.  It  is  also 
noteworthy  that  making  due  allowance  for  the  variations  in  the 
percentage  of  sulphur  dioxide  in  the  gas  in  the  two  experimental 
there  was  relatively  little  difference  in  the  rate  of  penetration; 
the  advantage  gained  by  pumping  the  gas  into  the  middle  of  the 
cai^go  is  therefore  much  less  than  was  to  have  been  anticipated. 

From  these  results  it  follows  that  for  the  efficient  penetration 
of  a  cargo  sulphur  dioxide  must  be  supplied  to  the  space  aroand; 
it  for  a  comparatively  long  time.  The  rapid  rate  at  which 
percentage  falls  when  the  supply  of  gas  is  discontinued  explainij 
the  partial  failure  of  operations  sach  as  the  disinfection  of  the^ 
"  Bavaria,"*  in  which  the  gas  was  supplied  for  only  a  short  time.j 
The  object  of  fumigation  is  not  to  saturate  the  cargo  as  a  wholeJ 
but  to  ensure  penetration  into  crevices  to  a  sufficient  extent,  an^f 
for  a  sufficient  length  of  time,  to  kill  animals  taking  refuge  i] 
them. 

The  above  results  may  be  taken  as  typical,  and  from  a  carei 
study  of  the  whole  I  have  arrived  at  the  conclusion  that 
penetration  of  a  cargo  by  sulphur  dioxide  is  largely  due  to  grai 
tation,  and  is  both  retarded  and  aided  by  the  absorption  <5 
gas.  As  the  heavy  mixture  pours  over  the  top  of  the  cargo, 
may  picture  it  rolling  down  the  spaces  between  the  battens 
the  sides  and  down  all  available  crevices,  in  each  case  displacii 
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hter  air  upwards.    Were  there  no  absorption,  this  process    app.b,  Nac 
continue  until  the  interstices  were  filled  with  the  gas,  and   purther" 
in  the  more  densely  packed  portions  was  in  due  course  5®pJ*^JJ? 
;ed  by  diffusion.    As,  however,  sulphur  dioxide  is  absorbed  of^taand 
3t  articles  of  cargo,  this  process  of  gravitational  displacement  SJ^ShipiSaSd  • 
soon  be  arrested,  were  not  some  other  means  of  maintaining  byDr.Wade.  * 
culation  existent ;  and  the  main  portions  of  the  cargo  would 
reached,  except  by  slow  diffusion.    That  the  inner  inter- 
are  reached  comparatively  quickly  shows  that  some  such 
)nal  factor  obtains. 

relatively  large  power  of  the  blowers  in  proportion  to  the 
Ly  of  the  model  hold  might  seem  to  afford  an  explanation. 
Bible  on  one  occasion  to  detect  the  presence  of  air  currents 
icing  my  head  in  the  central  cage  while  the  hatch  was 
ed  down,  and  air  was  blown  through  the  deep  ventilator. 
)mparatively  rapid  penetration  observed  in  fumigation  XIV, 
3w  penetration  in  fumigation  III,  also  point  to  this  con- 
1.  But  the  fact  that  the  results  of  fumigation  XIII,  in 
the  gas  was  introduced  through  the  short  inlet,  and 
nical  propulsion  through  the  cargo  was  therefore  out  of  the 
3n,  were  substantially  as  good  as  those  of  fumigation  XII,  in 

the  gas  was  blown  into  the  interior,  and  currents  radiated 
ry  direction,  indicates  that  mechanical  propulsion  is  not  the 
lor  even  the  principal,  accelerative  factor. 

3  second  factor,  in  my  opinion,  is  found  in  the  alteration  in 
nsity  of  the  gas  as  it  flows  by  gravity  down  the  crevices, 
eavy  sulphur  dioxide  is  to  a  large  extent  absorbed  by  the 
e  walls ;  and  the  residual  nitrogen  and  oxygen  are  lighter 
the  original  mixture,  and  are  in  consequence  displaced 
itionally  as  it  is  further  supplied.  Provided  that  the  per- 
:e  of  sulphur  dioxide  is  duly  maintained  in  the  space  around 
rgo,  convection  thus  proceeds  steadily  until  the  absorption 
slow  to  maintain  this  gravitational  current. 

absorption  of  sulphur  dioxide  in  any  locality  proceeds  in 
tne  way  as  that  of  carbon  dioxide  by  water,  namely,  until 
brium  is  established  between  the  free  and  absorbed  gas.  If 
jute  be  placed  in  an  atmosphere  of  pure  sulphur  dioxide,  it 
)s  about  four  times  its  volume  of  the  gas,*  and  no  matter 
[nay  be  the  quantity  of  pure  gas  supplied,  absorption  ceases 
3  point  if  the  pressure  remains  constant.  If,  however,  the 
re  be  increased,  more  gas  is  absorbed,  whilst  if  it  be 
ished  the  reverse  process  occurs,  and  the  gas  is  given  up 

Finally,  if  the  jute  be  placed  in  a  vacuum,  or  exposed 
to  air,  the  gas  is  given  up  entirely.  Hence  saturating  a 
ial  with  sulphur  dioxide  is  not  like  saturating  a  liquid  with 
ble  solid.  The  actual  amount  of  gas  absorbed  is  dependent 
partial  pressure,  and  proportionally  less  of  a  dilute  than  of 
entrated  gas  is  required  to  effect  saturation. 

practical  bearing  of  this  point,  taken  in  coni unction  with 
nvective  circulation,  is  extremely  important*  for  it  follows 

*  Wade.  ^  ca.,  p.  S40. 
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the  lighter  air  upwardi^.     Were  there  ao  absorption,  this  procesa    app. 
would  contiDiie  until  the  interBticea  were  filled  with  the  gae,  aiid   Further^ 
thfl  air  in  the  more  densely  packed  portions  was  in  dne  coarse  S*"?^?? 
displaced  by  diffnsion.    As,  however,  Bulpbnr  dioxide  is  absorbed  ot^tii^uid 
by  most  articles  of  cargo,  this  process  of  gravilational  displacement  ?n"shirtfiSu 
would  soon  be  arrested,  were  not  some  other  means  of  maintaining  nyDr.wS 
the  circulation  existent ;  and  the  main  portionsoC  the  cargo  would 
not  be  reached,  except  by  slow  diffusion.    That  the  inner  inter- 
stices fire  reached  comparatively  quickly  shows  that  some  such 
additional  factor  obtains. 

The  relatively  large  power  of  the  blowers  in  proportion  to  the 
capacity  of  the  model  hold  might  seem  to  atford  an  explanation. 
I  was  able  on  one  occasion  to  detect  the  presence  of  air  currents 
by  placing  my  head  in  the  central  cage  while  the  hatch  was 
hatt«ned  down,  and  air  was  blown  through  the  deep  ventilator. 
The  comparatively  rapid  penetration  observed  in  fumigation  XIV, 
and  slow  penetration  in  fumigation  HI,  also  point  to  this  con- 
clusion. But  the  fact  that  the  results  of  fumigation  XIII,  in 
which  the  gas  was  introduced  through  the  short  inlet,  and 
mechanical  propulsion  through  the  cargo  was  therefore  out  of  the 
question,  were  substantially  as  good  as  those  of  fumigation  XII,  in 
which  the  gas  was  blown  into  the  interior,  and  currents  radiated 
in  every  direction,  indicates  that  mechanical  propulsion  is  not  (he 
only,  nor  even  the  principal,  accelerative  factor. 

This  second  factor,  in  my  opinion,  is  found  in  the  alteration  in 
the  density  of  the  gas  as  it  flows  by  gravity  down  the  crevices. 
The  heavy  sulphur  dioxide  is  to  a  large  extent  absorbed  by  the 
crevice  walls  ;  and  the  residual  nitrogen  and  oxygen  are  lighter 
than  the  original  mixture,  and  are  in  consequence  displaced 
gravitationally  as  it  is  further  supplied.  Provided  that  the  per- 
centage of  sulphur  dioxide  is  duly  maintained  in  the  space  around 
the  cargo,  convection  thus  proceeds  steadily  until  the  absorption 
is  too  slow  to  maintain  this  gravitational  current. 

The  absorption  oE  sulphur  dioxide  in  any  locality  proceeds  in 
the  same  way  as  that  of  carbon  dioxide  by  water,  namely,  until 
equilibrium  is  established  between  the  free  and  absorbed  gas.  If 
loose  jute  be  placed  in  an  atmosphere  of  pure  sulphur  dioxide,  it 
absorbs  about  four  times  its  volume  of  the  gas,*  and  no  matter 
what  may  be  the  quantity  of  pure  gas  BUppiied,  absorption  ceases 
at  this  point  if  the  pressure  remains  constant.  If,  however,  the 
pressure  be  increased,  more  gas  is  absorbed,  whilst  if  it  be 
diminished  the  reverse  process  occurs,  and  the  gas  is  given  up 
again.  Finally,  if  the  jute  be  placed  in  a  vacuum,  or  exposed 
freely  to  air,  the  gas  is  given  up  entirely.  Hence  saturating  a 
material  with  sulphur  dioxide  is  not  like  saturating  a  liquid  with 
a  soluble  solid.  The  actual  amount  of  gas  absorbed  is  dependent 
on  its  partial  pressure,  and  proportionally  less  of  a  dilute  than  of 
a  concentrated  gas  is  required  to  effect  saturation. 

Tho  practical  bearing  of  this  point,  taken  in  cnni unction  with 
the  convective  circulation,  is  extremely  important,  for  it  follows 
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App.  B,  NO.0.  that,  given  a  definite  quantity  of  snlphnr  dioxide,  the  beet  reBolti 
as  to  penetration  are  obtained  by  dilating  the  gas.  If  10,000 
cabic  feet  of  15  per  cent,  gas  be  introduced  into  a  hold  containing 
50,000  cubic  feet  of  jute,  the  probability  is  that  the  dioxide  vill 
not  reach  the  interior  crevices  ;  for  the  outer  layers  will  absorb 
practically  the  whole,  and  the  access  of  gas  to  the  interior  will  be 
dependent  on  slow  diffusion  from  the  outer  crevices  in  wUekit 
is  in  equilibrium  with  the  saturated  jute. 

If,  however,  the  10,000  cubic  feet  of  15  per  cent,  gas  be  dilated 
to  50,000  feet  of  3  per  cent,  gas,  a  similar  stato  of  equilibrium  will 
be  attained  by  means  of  10,000  cubic  feet  of  this  diluted  gas.  But 
the  equilibrium  percentage  will  now  have  one-fifth  of  its  fomer 
value  ;  for  although  the  volume  of  dioxide  absorbed  is  identical, 
its  partial  pressure,  and  therefore  its  weight,  is  one-fifth  of  that 
in  the  15  per  cent.  gas.  There  are  now,  however,  40,000  cnbic 
feet  of  the  gas  still  remaining  available  ;  the  out^r  layer  of  cargo 
is  saturated,  and  this  additional  gas  therefore  gravitates  throng 
the  outer  crevices,  without  further  absorption  ;  the  next  layer 
thus  in  turn  becomes  saturated,  and  so  on  until  the  centre  is 
reached.  But  the  space  surrounding  the  cargo  is  now  saturated 
with  3  per  cent,  gas,  whereas  with  the  original  volume  of  15  per 
cent,  gas,  containing  the  identical  quantity  of  sulphur  dioxide, 
the  outer  space  would  not,  as  practical  experience  has  shown,  have 
contained  any  appreciable  amount. 

If  these  views  are  correct,  namely,  that  penetration  is  conditioned 
by  the  establishment  of  equilibrium  between  free  and  absorbed 
sulphur  dioxide  under  gravitational  convection,  the  time  required 
to  saturate  a  cargo  with  an  efficient  percentage  of  sulphur  dioxide 
depends  not  so  much  on  its  cubic  content  as  on  the  length  of  itfl 
interstices.  The  results  obtained  with  the  model  hold  of  34  tonfl 
may  accordingly  be  translated  into  terms  of  an  average  hold  ot 
say,  500  tons.  The  linear  measurements  of  a  hold  of  this  capadtf 
would  be  some  2^  times  larger  than  those  of  the  model,  and  taldog 
three  hours  as  the  time  required  to  saturate  the  model  hold,  it  i« 
probable  that  about  eight  hours  would  suffice  for  a  500-ton 
and  ten  hours  for  a  K'OO-ton  hold,  containing  an  average  cargo. 


The  time  required  is  thus  independent  of   the  percentage 
sulphur  dioxide,  provided  that  the  latter  is  in  each  case  snpplirf 
at  such  a  rate  as  to  keep  the  open  space  around  the  cargo  satniitei 
Experience  in  fumigation  on  a  large  scale*  shows  that  there  is  ^ 
difficulty  in  doing  this,  the  gas  issuing  from  the  hatch  practicallf 
unchanged  in  a  comparatively  brief  period  from  the  start.   Tl* 
main  advantage,  then,  of  using  the  dilute  gas  is  in  the  saving  <^ 
time  and  material  ;  for  the  time  required  to  saturate  a  cargo  b^ 
independent  of  the  strength  of  the  gas,  the  volume  of,  say,  15  p*  | 
cent,  gas  required  to  saturate  a  single  hold  can  by  dilation  to  fl^ 
times  this  volume  of  3  per  cent,  gas  be  made  to  serve  for  five  hol^ 
simultaneously.    To  pump  15  per  cent,  gas  into  No.  1  hold  for  ^ 
hour,  then  into  No.  2  hold,  and  so  on,  is,  as  has  been  shown  i^  * 
former  report,!  a  procedure  of  doubtful  utility.     By  diluting    ^* 

•  Compare  **  Bavaria  "  ;  Haldane.  toe  elt.,  p.  831. 
t  naldane,  loc.  cit.^  p.  333. 
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Sy  while  employing  the  same  amount  of  snlphnr  dioxide,  and    App.B.No.ft. 
r  the  flame  time,  I  am  satisfied  that  far  better  results  will  be  Farther 
itained,  and  that  rats  will  no  longer  escape  unharmed  in  inner  ^^Jtru^tion 

e  vices.  of  Rats  and 

Disinfection 

A  further  and  very  practical  advEntage  of  the  dilution  when,  as  Sy  d^I'wjS!?' 
ill  probably  occur  in  most  instances,  the  gas  is  made  by  burning 
Iphur,  is  that,  provided  a  small  supply  of  fresh  air  is  mmintained 
ee  p.  533),  the  gas  can  be  kept  in  circulation  during  the  whole 
>eration,  as  sulphur  continues  to  burn  in  an  atmosphere  containing 
per  cent,  of  sulphur  dioxide. 

I  propose  to  revert  in  a  later  section  to  the  various  methods  of 
ilutingthe  gas. 


II.— THE    PENETRATION    OF    SULPHUR    DIOXIDE,    AS 
SHOWN  BY  ITS  ACTION  ON  RATS  IN  THE  CARGO. 

It  was  shown  in  my  previous  report*  that  rats  are  killed 
Ji  less  than  two  hours  when  subjected  to  air  containing  from 
>25  to  0'3  per  cent,  of  sulphur  dioxide,  but  that  they  soon 
recover  from  the  eflfects  of  smaller  percentages.  In  order  to 
check  the  analytical  results  which  have  been  detailed  in  the 
preceding  pages,  rats  were  placed  in  the  cargo  during  many  of 
the  fumigations,  under  conditions  approximating  to  those  under 
which  they  exist  on  shipboard.  The  three  places  selected  were 
the  bilge  space,  the  central  crate,  and  the  space  in  the  hatchway 
»hove  the  cargo  (Figs.  8,  9,  p.  487).  The  rats  were  necessarily 
confined  in  cages,  and  were  supplied  with  food  in  experiments 
of  long  duration. 

I  have  to  thank  Dr.  M.  S.  Pembrey,  Lecturer  on  Physiology  at 
Bny'g  Hospital,  for  the  post-mortem  reports,  from  which  it  will 
1^  Been  that  the  deaths  of  rats  from  sulphar  dioxide  poisoning 
tte  differentiated  into  two  clashes.  In  the  mild  cases,  the  animal 
while  alive  shows  signs  of  general  irritation  of  the  lungs,  nose, 
^eyes ;  it  sneezes  and  occasionally  breathes  with  some  difBculty, 
^  ite  eyes  are  sometimes  tarbid.  In  these  cases  it  often  survives 
"*  a  day  or  two,  and  eventually  dies  of  broncho-pneumonia ; 
^^et«  is  but  little  emphysema.  In  the  acute  cases,  on  the  other 
h>ttd,  in  which  death  occurs  during  the  exposure,  the  animal 
^ule  alive  shows  marked  dyspnoea,  and  the  stomach  often 
^tsuns  air  which  has  been  swallowed  during  the  distressed 
"•bathing.  The  eyes  are  invariably  turbid,  and  sometimes 
^f^ne  like  porcelain.  The  lungs,  which  are  of  a  reddish-brown 
^jwir,  fail  to  contract  when  the  thorax  is  opened,  owing  to  the 
•***<*iiig  of  the  bronchi  by  mucus ;  and  they  show  patches  of 
^'^'^'Weetion,  areas  of  collapse,  and  pronounced  emphysema, 
^^Pccially  at  the  edges. 

•  Loc  cU^  p.  340. 
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a.  "Brown"  or  Wild  Bats. 

In  the  earlier  fumigations  brown  sewer  rats  were  employed, as 
it  was  thought  that  the  tame  white  rats  used  in  the  former  inrati- 
gation  might  not  be  strictly  comparable  with  ordinary  ahip  ntS) 
of  which  it  was  found  impossible  at  the  time  to  procure  specimens. 
It  was  soon  evident,  however,  that  these  wild  rats  were  abnor- 
mally sensitive  to  restraint.  In  one  of  the  control  experiments, 
six  brown  sower  rats  were  exposed  for  five  hours  under  the  nfnial 
conditions  while  air  was  blown  through  the  cargo,  the  amount  of 
sulphur  dioxide  having  been  reduced,  evon  at  the  banning  of 
tho  oxjwriment,  to  a  mere  trace — less  than  0-02  per  cent  This 
slight  amount  of  gas,  although  very  perceptible  to  the  smell, 
caustni  no  |)er8onal  inconvenience  when  I  went  into  the  middle 
of  tho  cargo  while  the  airing  was  in  progress. 

Although  at  the  end  of  this  exposure  the  animals  in  the  bilge 
cagt>  woro  apparently  well,  one  of  them  died  the  same  night,  and 
tho  othor  a  day  later.  Of  those  in  the  central  cage,  one  was  dead, 
and  tho  other  dieii  the  same  night ;  and  of  the  two  rats  in  the 
hatch  oa^\  one  was  cold,  and  breathed  in  a  laboured  manner,  and 
Iho  othor  si^moii  to  be  sufPering  from  irritation  of  the  eyes ;  both 
ditnl  during  tho  night. 

Tho  iH>$t«mortem  appearances  of  these  control  animals  (seef  p.506) 
i^h^nv^Hl  oloarly  that  they  had  not  died  from  sulphur  dioxide 
\vi^^tu)vg^  and  this  w^as  confirmed  by  the  fact  that  of  six  more 
rtits  of  tho  sanio  l^atch  which  w^ere  kept  in  large  cages  in  a  room 
at  8ummor  t<nmH>raturo,  no  fewer  than  five  died  in  the  course  of 
thY>v  da>k'9.  Thodo  animals  became  listless  and  apathetic  in 
captivity^  and  thoir  tomperatmw  gradually  fell  to  that  of  the 
«kurf\>uud\^i^  atnuvjipher^.     The  dealer   from  whom  they  were 

t^Yxvuro^l  said  that  this  was  a  common  occurrence,  and  that  he 
\nu\d  it  usoloss  to  attempt  to  keep  such  animals. 

Houvv  althvn\^  the  bro>M*n  rats  employed  in  the  earlier  fnmi- 
^ativ^\»  \,«^^ry  |v  5iV>>  were  killed  by  exposnre  to  an  atoio^bere 
\\v^\tx^iu\^\^  s:(\vaU  quantities  of  sulphur  dioxide,  and  the  poet- 
Hx^^iH^^m  ap|H>aran\>Ki  showed  in  every  case  the  usual  characteristics 
\^f  ?t«lphur  di\>xxvie  poi;^ming«  it  is  not  possible  to  draw  any 
\lot\u\tv  v\vxKUxsivV)>s  ftvvM  the  data  thus  obtained.  In  these  later 
oviH^Hmonfefi  vNt  tho  swes  tame  rats  were  therefore  again  employed, 
aud^  a»  will  be  :$ioexi^  the  results  accord  with  those  originally 
\>t^^iux\i  in  th<^  laK>paiorT  iuv^eetigation.* 


K  *"  Whttk  **  Oft  Tai»  Rjltsl 

\^<\^v  i^wNNviiu^  f^rtlier^  dcusfee  **  white  '^  nte  were  subjected 
i\^  a  mnwUv^  vs^)\tY\'4  exwriuMmk  stx  animals  betng  dislribated 
\n  <ho  bxlji:^  s>o«ttraI  aiia  )Maclicii^^i«  reepecttPdy^  md  tiie  hold 
iMi^nv  Wv^ViC  V'K'^vi  >a)ii)e  air  wns  M^wn  ikrcwgk  it  for  fi^e  hoait 
\<  iho  ^^\d  vNf  the  ^N^^eiiktMa  one  of  tke  animals  im  tke  metal  bii^* 
\>(^'  v^^  ^^^^^  "^^^  )>)av>ed  <^  tlH^  c«MttiNnt  bonoai  eC  &e  sodM  hoU) 
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a  little,  as  if  it  had  caught  cold  ;  this  was  only  temporary, 
p,  and  the  rats  were  otherwise' unharmed. 

ring  for  the  variation  in  the  strength  of  the  gas  mentioned 
p.  504),  the  results  obtained  by  placing  white  rats  in  the 
uring  subsequent  fumigations  are  therefore  comparable 
ose  described  in  my  former  report. 

acting  the  results  with  wild  rats  for  the  reasons  already 
the  general  results  as  regards  penetration  of  the  gas  to 
in  the  cargo  may  be  summarised  as  under,  the  details 
)t  forth  on  pp.  505-511: — 
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Sulphur  dioxide  supplied. 

Expos  ore  of  AnimaL 

Number  of  Fumigation. 

L  =  Liquid  dioxide. 

S  =  Dioxide  from  sulphur. 

1 
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The  results  are  in  agreement  with  those  obtained  with  gas  of 
accurately  regulated  composition  in  my  previous  investigation*; 
above  an  average  ct  0*3  per  cent,  the  animals  die  quickly,  while 
below  this  average  death  is  more  protracted  and  not  so  certain. 
The  post-mortem  appearances  also  show  a  marked  differentiation 
between  the  rapid  asphyxiation  by  the  more  concentrated  gas,  and 
the  comparatively  slow  process  of  inflammation  and  congestion  set 
up  by  the  more  dilute  gas. 

In  comparing  these  with  my  former  results  it  must  be  remem- 
bered that  the  latter  were  obtained  with  gas  of  approximately 
constant  composition,  whilst  in  the  present  series  the  percentage 
of  sulphur  dioxide  was  steadily  rising  from  zero  to  the  maximum 
indicated  ;  during  the  early  part  of  each  fumigation  the  percen- 
tage was  therefore  far  less  than  the  toxic  proportion. 

Bearing  in  mind  that  the  average  percentages  are  more  reliable 
in  the  Clayton  gas  fumigations,  XI  and  XII,  than  in  the  others,  by 
reason  of  the  greater  steadiness  of  the  supply,  the  above  resnlta 
confirm  the  conclusions  already  arrived  at  from  the  analyses; 
namely,  that  penetration  sufficient  to  ensure  the  destruction  of 
the  rats,  even  in  the  middle  of  the  experimental  cargo  and  the 
bilge  space,  was  obtained  by  fumigation  with  2^  or  3  per  cent 
gas  for  a  sufficiently  long  period.  Making  due  allowance  as 
before  (p.  500)  for  the  larger  dimensions  of  an  ordinary  cargo,  it 
may  be  concluded  that  by  fumigating  an  average  loaded  hold  with 
3  per  cent,  gas  for  8  to  12  hours,  and  then  sealing  it  until  the  next 
day,  sufficient  gas  will  have  penetrated  into  every  interstice 
capable  of  holding  a  rat  to  ensure  the  destruction  of  these 
animals. 


•  l^.  c«.,  p.  336. 
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c.  Supplementary  Detail.  — 

Further 
Report  on 

i.  Experiments  with  Wild  or  "  Broivn  "  Rats.  S^'^iS 

Diainiectio: 

Famigation  III. — Clayton  gas,  undiluted  ;   supplied  to  hold  for  by  Dn^Wa! 
3^  hours.     Average  percentage  of  sulphur  dioxide,  1'8. 

Two  brown  rats  were  placed  in  the  bilge  cage,  and  removed  at 
the  end  of  the  fumigation,  and  two  were  placed  in  the  central 
cage,  and  removed  on  opening  the  hold  next  day.  The  percentage 
of  sulphur  dioxide  had  risen  at  the  end  of  the  fumigation  to  0*8 
and  0'7  in  the  bilge  and  central  cages  respectively,  and  had  fallen 
to  0*4  in  the  central  cage  the  next  day. 

Th3  rats  in  the  bilge  cage  were  both  dead  at  the  end  of  the 
famigation,  and  those  in  the  central  cage  were  found  dead  the 
next  day. 

No.  1.    Male  sewer  rat,  weight  250  grains.    Bilge  cage,  3|  hours,  maximam 
attained,  0'8  per  cent.    Died  daring  famigation. 

There  was  well-marked  rigor,  and  the  eyes  were  characteristically  turbid. 
The  characteristic  rat  odour  was  absent,  and  there  were  no  fleas,  alUiough 
there  were  plenty  on  the  control  animals.*  In  the  lungs  there  were  areas  of 
collapse  and  of  congestion,  and  the  ed^es  were  very  emphysematous ;  the 
larynx  and  trachea  were  inflamed,  and  there  was  a  little  serous  fluid  in  the 
pleura  cavity.  The  heart  was  engorged  with  clotted  blood,  both  as  regards 
the  auricles  and  the  ventricles. 

No.  2.    Male  sewer  rat,  weight   225    grams.    Bilge  cage,  as   No.    I.     Dieil 
during  fumigation. 

The  general  appearances  were  much  the  same  as  in  No.  1 ;  there  was 
very  marked  emphysema  of  the  lungs,  which  showed  dark  and  light  patches, 
the  entire  lobes  floating,  and  only  small  portions  in  the  centre  being  airless. 

No.  3.    Female    sewer    rat,  weight    225    grams.     Central    cage,  24    hours, 
maximum  attained,  0*7  per  cent.    Died  probably  during  famigation. 

The  general  appearanoes  were  much  as  in  No.  1,  but  the  lungs  showed 
only  a  few  dark  patches,  floated  almost  entirely,  and  exuded  frothy  mucus ; 
the  trachea  and  larynx  were  congested,  and  the  stomach  much  distended 
with  gas. 

No.  4.    Female  sewer  rat,  weight  320  grams.    Central  cage,  as  No.  3.    Died 
probably  during  fumigation. 

The  appearances  were  as  in  No.  I,  the  emphysema  being  very  marked. 

B^amigation  lY. — Liquid  sulphur  dioxide  sprayed  into  air  current ; 
supplied  to  hold  for  3  hours.  Average  percentage  of  sulphur 
dioxide  1*7. 

Two  brown  rats  were  placed  in  the  bilge,  two  in  the  central  cage, 
and  two  in  the  hatch,  and  all  were  removed  soon  after  the  end  of 
the  fumigation.  By  this  time  the  percentage  of  sulphur  dioxide 
had  risen  to  0*4  in  the  bilge  cage,  0*6  iij  the  central  cage,  and  0*4  in 
the  hatch  cage.  The  rats  in  the  central  !^nd  hatch  cages  were  dead. 
Those  in  the  bilge  cage  were  alive  after  IJ  hours'  fumigation,  by 
which  time  the  percentage  of  sulphur  dioxide  in  that  locality  bad 
risen  to  0*3  ;  one  of  them,  which  was  evidently  seriously  aft'ected, 

*  TleiM,  however,  are  known  to  leave  dead  animaU  as  soon  as  they  become  cold. 
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as  No.  3.   Died 
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App.  B,  }?o.  6.   was  removed,  and  died  three  days  later  ;  the  other  was  left  in  the 
Further"  ^'^^  nntil  the  end  of  the  fumigation,  and  was  then  still  alive,  but 

Eeport  on         obviously  moribund  ;  it  died  during  the  night. 

Destruotion 

Di^fection  ^^*  ^*    ^^^®  sewer  rat.  weight  280  grams.    Bilge  cage,  3  hours ;  nuudmam 

db  Shipboard;    attained,  0*4  per  cent.    Died  the  same  night. 

^    '•        ®*  The  rigor  was  very  marked.    There  were  no  fleas,  nor  any  odour  of 

rats  ;  the  eyes  were  slightly  torbid.    The  right  auricle  was  engorged,  and  tb 
lungs  showed  large  areas  of  collapae,  without  any  marked  emphysema. 

No.  2.    Biale  sewer  rat,  weight  225  grams.    Bilge  cage  as  No.  I.    Died  three 
days  later. 

There  was  no  rigor,  nor  characteristic  rat  odour.    The  lung^  showed  no  ' 
emphysema,  or  areas  of  collapse. 

No.  8.    Female    sewer    rat,  weight    280    grams.      Central    cage,   4  honn, 
maximum  attained,  06  per  cent.    Died  during  fumigation. 

The  rigor  was  marked.  The  eyes  were  slightly  turbid,  and  there  were 
no  fleas  ;  there  was  a  slight  rat-like  odour.  The  right  auricle  was  engorgt^ 
with  clotted  blood.  The  lungs  showed  dark  and  light  patches,  witii  wdl 
marked  emphysema  and  extensive  areas  of  collapse,  large  pieces  sinking  in 
water. 

No.  4.    Female  sewer  rat,  weight  820  grams.    Central  cage, 
daring  fumigation. 

The  rigor  was  marked.  The  eyes  were  slightly  turbid,  and  there  were 
no  fleas,  nor  any  marked  odour.  The  right  auricle  and  ventricle  were  mvxk 
engorged,  and  the  lungs  showed  slight  signs  of  emphysema,  and  pstdheBof 
congestion.    There  was  frothy  mucus  in  the  bronchC 

No.  5.    Male,  sewer  rat,  weight  335  grams.    Hatch  cage,  4  hours ;  maximnm 
attained,  0*4  per  cent.    Died  during  fumigation. 

The  rigor  was  marked.  The  eyes  were  slightly  turbid ;  there  were  no 
fleas,  nor  any  rat-like  odour.  The  right  auricle  was  engorged,  and  the 
lungs  showed  very  marked  emphysema,  but  little  or  no  collapse ;  there  wm 
some  frothy  mucus  in  the  bronchi. 

No.  6.    Female  sewer  rat,  weight  170  grams.    Hatch  cage,  as  No.  5.  Died 
during  fumigation. 

The  rigor  was  marked.  The  eyes  were  slightly  turbid ;  there  were  no 
fleas,  but  a  slight  rat-like  odour.  The  right  auricle  was  engorged,  and  the 
lungs  showed  well-marked  emphysema,  with  small  areas  of  collapse. 

Fumigation  V. — Liquid  sulphur  dioxide  sprayed  into  air  current; 
supplied  to  hold  for  5  hours.  Average  percentage  of  sulphnr 
dioxide  0*7. 

Two  brown  rats  were  placed  in  the  bilge,  two  in  the  central 
cage,  and  one  in  the  hatch,  all  being  removed  at  the  end  of  the 
fumigation.  By  this  time  the  percentage  of  sulphur  dioxide  had 
risen  to  0*35  in  the  bilge  cage,  0*6  in  the  central  cage,  and  0*8  per 
cent,  in  the  hatch  cage.  The  rats  in  the  central  and  hatch  cages 
were  dead.  Those  in  the  bilge  cage  were  alive  after  2  hours' 
fumigation,  by  which  time  the  percentage  of  sulphur  dioxide  had 
risen  to  0*2 ;  they  were  just  alive  when  removed  at  the  end  of 
the  operation.  One  died  an  hoar  later,  and  the  other  the  same 
night.  ' 

No.  2.    Male  sewer  rat,  weight  250  grams.    Bilge  cage,  5  hours ;  maximum 
obtained,  0*35  per  cent.    Died  the  same  night. 

The  eye?  were  not  turbid,  and  there  was  a  slight  rat-like  smell,  bat 
there  were  no  fleas.  The  right  auricle  was  engorged,  and  there  was  slight 
emphysema  of  the  lungs,  together  with  some  small  areas  of  oolll^MM. 
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To  S.    Female  eewer  rat,  weight  336  grams.    Oentral  oage,  5) hoora  ;  maximnm    app.  B,  Na  a. 
linad,  0*6  per  cent.    Died  during  fumigatioii.  — 

There  was  very  marked  rigor.    There  were  no  fleas,  one  eye  was  open  §^,.Qo^on 

and  slightly  torhid,  and  the  other  closed  and  olear.    The  right  anricle  was  ^f  ^r«  and 

■omewhat  engorged,  and  the  longs  slightly  congested.  Dislnfeotion 

OQ  Hhinboard ; 

fa  4.    Male  sewer  rat,  weight  195  grams.    Oentral  cage,  as  No.  8.    Died     ^ 
jng  fomigatiaii. 

The  rigor  was  very  marked.  There  were  no  fleas,  and  little  or  no  rat- 
Uke  smelL  The  eyes  were  slightly  turbid,  and  the  Inngs  showed  a  little 
ooUapse  and  oongestion  in  places. 

fa  5.    Male  sewer  rat,  weight  280  grams.    Hatch  cage,  5  hours ;  mazimom 
■infld,  0*8  per  cent.    Died  daring  fumigation. 

The  rigor  was  very  marked.  There  were  no  fleas,  and  the  eyes  were 
▼ery  torbid.  The  right  auricle  was  engorged,  and  the  lungs  showed 
large  patches  of  oongestion  and  collapse,  and  a  little  emphysema  at  the 
edges. 

ii.  Control  **  Fumigatton  "  toith  Air  after  Experiments  with 

"  Broum  "  Rats. 

Fresh  air  blown  through  cargo  for  5  honrs ;  snlphnr  dioxide  at 
ommencement  less  than  0*02  per  cent. 

Two  brown  sewer  rats  were  placed  in  the  bilge,  two  in  the 
BQtral  cage,  and  two  in  the  hatch,  and  all  were  removed  after  the 
hours*  airing.  Although  the  animals  in  the  bilge  cage  were 
^parently  well,  one  of  them  died  the  same  night,  and  the  other  a 
iy  later.  Of  those  in  the  central  cage  one  was  dead,  and  the 
ber  died  the  same  night.  Of  the  two  rats  in  the  hatch  cage,  one 
as  cold,  and  breathed  in  a  laboured  manner,  and  the  other 
idmed  to  be  suffering  from  irritation  of  ihe  eyes  ;  both  died  the 
•me  night. 

Ko.  1.  Female  sewer  rat,  weight  205  grams.  Bilge  cage,  5  hours;  air 
ntaining  less  than  0*02  per  cent,  of  sulphur  dioxide  at  the  start.  Died  the 
me  night. 

There  was  a  marked  rat-like  odour,  and  a  doubtful  turbidity  of  the 
eyes.  There  was  no  engorgement  of  the  heart,  and  the  lungs  were  scarlet, 
sad  collapsed  well  on  opening  the  thorax. 

Ko.  3.  Male  sewer  rat,  weight  155  grams.  Bilge  cage,  as  with  Na  1.  Died 
»  next  day. 

There  was  a  marked  rat-like  odour,  and  the  eyes  were  quite  olear.  The 
heart  was  not  markedly  engorged,  and  tiie  lungs  were  scarlet,  with  one  dark 
patch,  and  collapsed  weD. 

No.  3.  Female  sewer  rat,  weight  210  grams.  Central  cage,  air  as  with  No.  1. 
ed  the  same  night. 

There  was  a  marked  rat-like  odour,  and  the  eyes  were  quite  clear ;  the 
heart  was  not  markedly  engorged,  and  the  lungs  were  scarlet,  and  collapsed 
welL 

No.  4.  Female  sewer  rat,  weight  155  grams  Oentral  cage,  5  hours ;  air  as 
>.  1.    Died  the  same  night. 

The  post-mortem  appearances  were  similar  to  thoee  of  No.  3 
1S7SS  ^  1 
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No8.  5  and  6.    Female  sewer  rats,  weight  225  and  166 
6  hours  ;  air  as  No.  1.    Both  died  the  same  night. 


Hiftdi 


The  post-mortem  appearances  were  similar  to  those  of  Nos.  S  iid  i 


iii.  Experiments  with  Tame  or  "  White  ^^  Bats. 

Fomigation  YI. — Liquid  sulplmr  dioxide  sprayed  into  air  coneilil 
supplied  to  hold  for  3^  hours.  Average  percentage  of  Biil|tar| 
dioxide,  0'7. 

Two  tame  black  and  white  rats  were  placed  in  each  of  the 
cages,  and  removed  shortly  after  the  end  of  the  fumigation, 
this  time  the  percentage  of  sulphur  dioxide  had  risen  to  (hUi 
the  bilge  cage,  0*25  in  the  central  cage,  and  0*4  in  the  hatch 
One  of  the  rats  from  the  bilge  cage  had  slight  bronchitis  the 
day,  but  both  recovered  completely  from  the  effects  of  the 
One  of  the  rats  in  the  central  cage  was  quite  unaffected,  but 
other  was  breathing  very  bronchi tically,  and  died,  apparently 
pneumonia,  a  week  later.  The  rats  from  the  hatch  cage 
both  sneezing  and  coughing  when  removed,  and  one  of  them  M 
quiet  and  stolid,  its  eyes  being  characteristically  turbid ;  two  diji 
later,  however,  it  had  completely  recovered. 

No.  3.    Male  white  rat,  weight  170  grams.    Central  cage,  4^  honis ;  maziasB 
attained,  0*25  per  cent.    Died  of  pneumonia  a  week  later. 

Que  lobe  of  the  lungs  was  dark,  and  solid  with  pneumonia,  and  sank  ii 
water  ;  the  others  were  very  little  inflamed. 


Fumigation  VIII. — Liquid  sulphur  dioxide  sprayed  into  air 
current ;  supplied  to  hold  for  4^  hours.  Average  percentage 
of  sulphur  dioxide,  0'85. 

Two  black  and  white  rats  were  placed  in  the  bilge  cage,  two  in 
the  central  cage,  and  one  in  the  hatch  cage.  The  rats  were 
removed  from  the  hatch  and  bilge  cages  at  the  end  of  the  fumiga- 
tion, by  which  time  the  percentage  of  sulphur  dioxide  had  riaen 
to  0-35  in  the  bilge,  and  0*6  in  the  hatch.  The  rat  in  the  hatch 
cage  was  cold  and  stiff ;  one  of  those  from  the  bilge  cage  was 
chilly  and  listless,  and  died  the  same  night,  but  the  other  was 
apparently  unaffected.  The  percentage  of  sulphur  dioxide  in  the 
central  cage  had  risen  to  0*15  by  the  end  of  the  fumigation,  at 
which  figure  it  remained  the  next  day ;  the  two  rats  from  this 
case  seemed  quite  lively,  and  ate  well,  but  one  died  three  days 
later. 

No.  I.    Male  black  and  white  rat,  weight  140  grams.    Bilgeoige,6  haon\ 
maximum  attained,  0*35  per  cent.    Died  the  same  night. 

The  eyes  were  slightly  turbid.    The  right  auricle  was  engorged,  and  tb« 
lungs  showed  some  small  patches  of  emphysema  and  pneumonia. 

No.  3.    Male  black  and  white  rat,  weight  140  grams.    Central  cage,  24  hooo; 
maximum  attained,  0*16  per  cent.    Died  three  days  later. 

The  eyes  were  very  slightly  turbid.     Tbe  right  auricle  was  engwfe^ 
and  the  lungs  showed  some  emphysema,  and  small  ftreM  of  inflainTnawaB« 


No,  B.    Female  block  rat,  weight  ITO  grama.     Hatch  cajre,  li  honrs  ;  maiJinQni,     App  B,No.a. 
Ofperoeut,    Died  dnriag  fumicntion.  '  — 

Fnrther 
The  eyes  were  deoidadly  tarbirl.    Tho  right  auricle  wae  engorged.    There    H^por'  <"" 
was  marked  Bmiihjsema  in  some  of  the  lapleta  of  the  Ittngs,  and  others    orSLitanA 
showed  area9  ot  pneumoaia.  and  sank  in  water.  I>l!itiiIe<.'tioD 

on  BbJpboard; 
6y  Dr,  Waa«.__ 

Fumigation  VII. — Liquid  sulphur  dioxide  sprayed  into  air  curreat; 
supplied  to  hold  for  7  hours.  Average  percentage  of  sulphur 
dioxide,  0'9. 

Two  black  and  white  rats  were  placed  in  the  central  cage,  two 
in  the  hatch  cage,  and  one  in  the  bilge  cage.  Alt  were  removed 
Bhortly  jifter  the  end  of  the  fumigation,  by  which  time  the  per- 
centage of  Bulphnr  dioxide  bad  risen  to  O"!  in  tho  bilge,  0-3  in  tho 
central  cage,  and  09  in  the  hatch.  The  rat  in  the  bilge  cage  wa^ 
alive,  and  recovered,  although  its  eyes  were  decidedly  turbid. 
The  rats  from  the  central  cage  were  both  alive,  and  although  one 
of  them  was  very  feeble  and  cold,  it  bad  recovered  by  the  nest 
day ;  in  both  cases  the  eyes  ivere  decidedly  tnrbld.  The  rata  from 
the  batch  cage  were  both  dead. 

Hatoh,  8  hours  ; 

The  eje«  were  very  tarbid.  The  trachea  wau  infiamed,  and  there  vera 
patohea  of  inSammal  ion  in  the  Inugs :  but  there  was  no  mackei]  emphfeema, 
except  a  little  at  Che  edges. 

1  white  rat,  weight  liO  grams.      Hatch,  aa  with  No.  G, 

The  eyes  were  very  tarbid.  The  right  anriole  was  engorged.  There 
was  no  marked  change  in  the  trachea,  but  well-deSned  patches  of  inSamma- 
tioQ  and  pacatnonia  in  the  Innga.  small  pieces  of  which  sank  in  water  ;  the 
edges  showed  well-marked  emphysema. 

Pmnigation  SI. — Clayton  gas,  diluted  with  air.     Gas  enppliecl  to 
hold  for  5  hours.     Averuge  percentage  of  snlphur  dioxide,  1'2. 

Single  "  white  "  rats  were  placed  in  the  bi'ge,  central  cage,  and 
batch  respectively.  The  rat  in  the  batch  was  removed  shortly 
before  the  end  of  the  fumigation,  whilst  those  in  the  bilge  and 
central  cages  were  left  until  the  next  day.  The  percentage  of 
sulphur  dioxide  at  the  time  of  removal  had  risen  to  0'8  and  1*1 
in  the  central  and  hat^h  cages  respectively.  In  the  bilge  cage  it 
bad  risen  to  0'3  at  the  end  of  five  hours,  and  had  fallen  to  0'02  the 
nexi  day. 

The  rats  in  the  central  and  hatch  cages  were  dead,  and  as  the 
latter  rat  was  cold  and  stiEE  when  removed  at  the  end  of  five 
hours,  it  had  evidently  been  killed  almost  at  the  oufset.  The  rat 
in.  the  bilge  cage  was  apparently  unaffected  at  the  end  of  44  hours, 
tint  after  remaining  in  the  bilge  space  all  uight  it  breathed  some- 
"^hat  bronchi tically,  aud  its  eyes  were  turbid  and  prominent.  It 
*«emed  to  have  recovered  in  the  coarse  of  a  few  days,  bui  died 
l«iter  of  broncho-pneumonia. 
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No.  1.  Pemale  brown  and  white  rat,  weight  1 10  gprams.  Bilge  cage,  24  hoon  ; 
maximnm  attained,  0*3  per  cent,  at  5  hours.  Died  of  bronoho-pnenmonift  tea 
days  later. 


The  lungs  showed  w«ll-marked  broncho  pnenmonia  of  some  dan' 
duration,  different  lobules  showing  different  stages  of  the  ditoanft.  Then 
were  areas  of  emphysema,  and  some  of  the  bronchial  tabes  were  hloekad 
with  purulent  exudation. 


Cental  o^ 
Died  duiof 


No.  S.  Female  black  and  white  rat,  weight  110  grame. 
24  hours;  maximum  attained,  0*8  per  cent,  at  five  hoon. 
iomigation. 

There  was  no  rat  odour,  and  the  eyes  were  very  turbid.     The  riflit    j 
auricle  was  engorged.     The  lungs  were  mottled  and  did  not  ooUipse  lili, 
but  there  was  no  emphysema.     There  was  marked  bronohitis,  and  tbi 
trachea  was  inflamed. 

No.  5.    Female  black  and  white  rat,  weight  110  grama.    Hatoh  oage,  6  hmn; 
maximum  attained,  1*1  per  cent.    Died  during  fuisdgation. 

The  post-mortem  appearances  were  the  same  as  in  No.  2. 

Famigation  IX. — Liquid  salplmr  dioxide  sprayed  into  aircunent 
supplied  to  hold  for  5  hours.  Average  percentage  of  salphnr 
dioxide,  2*0. 

One  white  rat  was  placed  in  the  bilge  cage,  and  one  in 
the  central  cage,  both  being  left  until  the  next  day.  The  pe^ 
centage  of  sulphur  dioxide  was  0*15  in  the  bilge  cage,  and  ^35 
in  the  central  cage  at  the  end  of  the  fumigation,  and  had 
fallen  next  day  to  a  trace  and  O'l  respectively.  The  rat  from 
the  bilge  cage  was  quite  lively,  and  although  breathing  yery 
bronchitically,  it  recovered  completely.  The  rat  in  the  central 
cage  was  dead. 

No.  3.    Female    white    rat,  weight   175  grams.     Oentral    cage,  d4  hoon; 
maximum  attained,  0*35  per  cent,  at  5  hours. 

The  eyes  were  very  turbid.  The  right  auricle  was  distended.  TheloBgi 
were  dirty  brown  in  colour,  and  did  not  collapse  well ;  they  showed  well 
marked  emphysema  and  areas  of  congestion. 

Fumigation  XII.  —  Clayton  gas,  diluted  with  air ;  supplied 
to  hold  for  4  hours.  Average  percentage  of  solphar 
dioxide,  2*5. 


Two  "  white  "  rats  were  placed  in  the  bilge,  and  one  in 
oentral  cage.  The  bilge  rats  were  removed  after  3J  hours,  by 
which  time  the  percentage  of  sulphur  dioxide  had  risen  to  0"7. 
They  were  cold  and  stiff,  so  that  they  had  been  dead  for  siime 
time ;  their  eyes  were  very  turbid.  The  rat  in  the  central  cage, 
which  was  removed  the  next  day,  showed  similar  appearances ; 
the  percentage  of  sulphur  dioxide  in  this  case  reached  a  maximum 
of  2"1  in  2^  hours,  so  that  it  was  probably  killed  quite  early  in  the 
experiment. 

No.  1.  Female  white  rat,  weight  110  grams  (had  sunriyed  a  prerioot 
experiment).  Bilge  cage,  3^  hours ;  maximum  attained  0*7  per  oent  Died 
during  fumigation. 

The  lungs  showed  old  broncho-pneumonia  as  well  as  recent  inflaaaar 
tion  and  little  emphysema ;  they  did  not  cdI  lapse  well  when  the  thotaz  WH 
opened,  and  small  piaoes  sank  in  water.    The  trachea  was  ixillamed. 


till 


So.  2.     HsIq  brown  and  white  raC,  weight  86  giams.     Bilgi;  cage  as  No.  1.  aff,  B.Ha.fl 

Died  dorimi  fDmisatioD,  

°  Further 

The  luDBB  ih(-wed  bronchitis  and  sllg-ht  GmphyBema.    The  riffbt  ftariole  Bspcrt  oa 

'■"  engorged.  S^KS"^" 

No.  3.     Male  brown  and   white  mt.  weight    6B  gtams.      Central   <age,  It  ?n'^bltrt5S5dt 

hoDH;   nuiiinium  attaioed  2'1  per  oeot.  in   2)  honiB.     Died  probably  daring  by  Dr.  Wade. 
'    famigstioit. 


The    i 


turbid.      The   longa    showed    bronchitis    and   i 


Ftunigation  X, — Snlphnr  dioxide,  diluted  with  air  by  injection 
aniier  preesure ;  supplied  to  hold  for  IJ  hours.  Average 
percentage  of  sulphur  dioxide,  3'2. 

Two  "white"  rats  were  placed  iu  the  bilge  cage,  two  in  the 
central  cage,  and  one  in  the  Latch  cage.  The  rata  were  remoTed 
from  the  bilge  and  hatch  cages  ahortly  after  the  end  of  the 
fumigation,  by  which  time  the  percentage  of  sulphur  dioxide  had 
risen  t-o  1-8  in  the  bilge  and  2'4  in  the  hatch  ciige.  They  were 
all  dead.  The  dead  rats  in  the  central  cage  were  removed  next 
day ;  they  had  doubtless  died  during  the  fumigation.  The  per- 
centage of  snlphnr  dioxide  rose  to  1-9  in  2^  honra  and  fell  to  I'l 
in  5J  honra ;  next  day  it  was  OS. 


In  both  rata  the  eyes  were 
The  InngB  were  mottled  with  i 
emphysema. 

Xoi<.  3,  4.  Male  block  and  white  n 
cage,  22  hoan  ;  maiimam  attained  1- 
daring  fntaigation. 

The  ejes  were  Ter7  turbid  where  exposed,  and  the  right  aurioles  were 
engorged.  The  troches;  were  congested,  and  there  was  well-marked 
emphyiiema ;    but  the   areoa  of  congestion  were   not  so  marked  at  Nus.  1 


IV.— THE  PENETRATION  OP  SULl'HUH  DIOXIDE,  AS 
SHOWN  BY  ITS  ACTION  ON  BACTERIA  IN  THE 
CARGO. 


The  object  of  the  present  aeries  of  bacteriological  experiments 
being  to  check  conclusions  as  to  the  effective  penetration  of  the 
salphnr  dioxide  deduced  from  the  anatysee,  a  number  of  tnbea 
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As».B,No^e.  containing  the  bacterial  cnl tares  were  merely  wrapped  in  paper, 
Further  ^^^  Sealed  in  sets  in  ordinary  envelopes,  so  that  they  might  be 

DwiSructton  ^^^^7  accessible  to  the  gas  from  the  particular  locality  of  the  hdd 
of  Bats  and  in  which  they  were  lodged.  These  envelopes  were  inserted  in 
^MpbooSd;  crevices  between  jute  bales,  or  placed  in  empty  compartmeDtBof 
by  Dr.  wada. '   the  animal  cages. 

I  am  again  indebted  to  Dr.  J.  W.  Eyre,  F.R.S.E.,  Bacteriologist 
to  Ouy's  Hospital,  for  preparing  the  various  bacterial  oultoiee  and 
for  examining  them  after  exposure.  As  on  the  previous  occasion 
the  pure  cultures  of  the  micro-organisms  were  dried  on  paper  in  a 
warm  vacuum  desiccator  over  sulphuric  acid,  the  strips  of  paper 
being  enclosed  with  the  usual  precautions  in  short  pieces  of  glass 
tubing  (15mm.  by  5mm.  bore),  plugged  with  cotton  wool  at  both 
ends. 

After  exposure,  or  after  reservation  as  controls,  the  tubes  wen 
returned  to  Dr.  Eyre  for  examination;  and  at  his  request,  in  order 
to  avoid  bias,  I  did  not  inform  him  as  to  the  treatment  to  which 
each  set  of  cultures  had  been  subjected,  until  after  he  had  reported 
on  them. 


MiOBO-OSOAinSMS  EMPIiOTBD  Uf  TRB  TSBTS. 

1.  Bacillus  ooli  (intestinal,  non-pathogenio),  isolated  from  normal  faeoei  • 

2.  „        pestU  bubonica  (plague),  obtained  from  the  Institat  fftr  Inf^* 
tions-krankheiten,  Berlin. 

3.  „        pyocyaneu9  (blue  pus)  isolated  from  a  perinephritio  abscai.  ■ 

4.  „        typhosus  (typhoid),  isolated  from  the  i^leen  of  a  fatal  cm  ^ 
enteric  fever. 

b»  Micrococcus  melUensis  (Malta  fever),  isolated  from. a  anb-diaphzioittc 
absoess  sequent  to  Mediterranean  fever. 

6.  Staphylococcus  aureus  (ordinary  pus),  isolated  from  an  abeoeBS  in  ^ 

thigh. 

7.  Streptococcus  Umgus  (erysipelas),  isolated  from  a  fatal  case  of  septicflBmi^ 

8.  Vibrio  cholerae  Asiatica  (cholera),  obtained  from  the  same  source  as  2. 

A.11  eight  micro-organisms  were  perfectly  typical  in  their  morphology 
cultural  reactions. 

The  results,  as  compiled  from  Dr.  Eyre's  reports,  may  be  co^ 
viently  divided  into  two  sets,  namely  those  obtained  with  Claytc^ 
gas  and  those  obtained  with  pui*e  sulphur  dioxidOi  The  sign  — 
indicates  survival  of  the  organism,  the  sign  0  that  it  veas  destroy©^ 
When  the  controls  failed  to  grow  well,  as  sometimes  happened 
probably  from  too  prolonged  desiccation,  the  whole  group  w^ 
rejected. 

The  general  bearing  of  these  results  la  discussed  At.  the  end  ^ 
this  section  (p.  519). 
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a.— DlSIBTBOTIOITS  WITH   PURH   SULPHUE  DiOXIDH.  APP-^Nftr 

Seriea  IV,— Fumigation  VL— Liquid  sulphur  dioxide  sprayed  ^j'^^ 
luto  air  current;  supplied  to  hold  for  HJ  hourB.  Average  per-  Di>tatecttoD 
centage  of  eulphnr  dioxide  supplied,  0*65.  ™ 
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Xone  of  the  organisms  was  affected  except  those  of  plague  and 
Ualta  fever,  and  with  these  some  of  the  re&ults  were  doubtfal. 

Series  III. — Fnmigatton  Y. — Liquid  sulphur  dioxide  sprayed 
into  air  current ;  supplied  to  hold  for  3^  hours ;  hold  afterwards 
closed  until  next  day.  Average  percentage  of  sulphur  dioxide 
supplied,  07. 
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An'.B.iTo.fc        Malta  ferer  coccas,  Btreptococcns,  and  B.  coU  were  destroyadis 
Fnrthir"  ''"  cascB,  and  B.  pyocyaneQS  (which  in  this  case  proved  eiwp- 

Bsportoa     _    tionally  eensitive)  in  all  but  one.     The  typhoid  fever  bacilluj, 
J^B^SfSSd       *°*1   especially   S.  aureaa,   were  very  resiatant,  and,  with  tht 
t>ukarai»taii       ezceptioQ  of  one  set,  were  not  affected  by  the  short  expoBora. 
by  Dr.  Wado. 

Series  VI. — FomigatioQ  VIII,— Liquid  snlphor  dioxide  BprajM 
into  air  carrent ;  supplied  to  hold  for  4^  hoore  ;  hold  aftarwanli 
closed  until  next  day.  Average  percentage  of  enlphnr  dioiide 
Bapplied,  0*85. 

The  ooDtrols  of  oholer«  and  atreptococom  failed  to  grow,  whilit  (b«  opc*^ 
oaltuMa  of  placae  and  3.  ancens  were  aoddenballr  oouteniiiiatad  vUk 
under  eiBJninatioD.    Theae  foni  wta  were  therefore  rejeoted. 
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The  typhoid  fever  bacillns  wns  again  the  most  resistant  Wliil^ 
the  metal  cage  containiog  the  animals  and  packets  of  cultureB  w*^ 
being  placed  in  the  hatch  the  exposed  part  of  the  cargo  waa  wett^ 
by  a  smart  shower  of  rain  before  the  cover  could  be  rephced 
Some  laln  also  penetrated  the  metal  box,  damping  the  ^¥?^ 
packet  of  cultures,  which  waa  the  first  to  be  removed.  Tl» 
packet  was  still  damp  when  it  wa?  withdrawn  five  hours  latet 
and  it  is  interesting  to  aoi«  that  its  contents  were  completel ; 
sterilised,  whilst  the  typhoid  fever  and  pus  organisms  in  th^ 
companion  packet,  which  did  not  get  damp,  remained  iinaffecte> 
by  a  much  longer  exposure. 

Series  V.— Fumigation  VII. — Liquid  sulphur  dioxide  spnj^- 
into  air  current ;  supplied  to  hold  for  7  hoars.  Avenge  pa 
ventage  o£  sulphur  dioxide  supplied,  0'9. 
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flti«p(ooocciu,   which  set   wm     AFr.B,Ko.S 

'noDtrola  failed,  so  that  the  

■y  not  hare  been  d«e  to  tha  l^^ 


ment,  which  wae  made  dnring  warm,  drj  weather 
f  May,  clearly  defiiiea  the  Jower  limit  of  efficiency  in 
|Ka  by  pure  sulphar  dioxide.    The  only  organiBma  which 
lain  were  affected  were  two  batches  of  the  Malta  fever 


II. — Ftunigation  IV. — Liquid  snlphnr  dioxide  sprayed 
snrrent ;  supplied  to  hold  for  3  hours.  Average  percentage 
or  dioxide  supplied,  1*7. 

All  codUoU  gnw  well. 
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i,vr.B,Kj^0.  With     an     increasing    petcentag«    of    Bnlphor    dioxide  tlu 

r,^^  plagae,    cholera,    Malta    fever,    anil   erysii^elas    microbes  nen 

BapOTtM  now   destrofed,    even  with  short   eipOBore.      Half  the  B.  coli 

at  Rats  and  Burrived,    however,    and    the    typhoid    fever   and    pns  o^in- 

oBflUiSMutf-  '"''^  ^^^    comparatively   little    affected,   S.  anreoB   reDuaiDg 

^^DrrrrmHa,'  nntoDched. 

SerieB  TH. — Fumigation  IX. — Liquid  snlphor  dioxide,  Bpray«d 
into  air  current ;  aapplied  to  hold  for  5  bonrB ;  hold  afterwudt 
oloeed  nntil  next  day.  Average  percentage  of  snlphnr  dioxide 
■applied,  2-0. 

The  oontrols  ^rew  well,  exoept  thoee  of  streptocncoiu  ;  bnt  the  ttapli^b- 
oooom,  oholera  and  pla^e  cnltntea  were  aoetiientkllj  oontui^BAl 
while  nnder  ezamimitiOD  i  these  four  seta  wen  therefore  rejected. 
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The  fact  that  none  even  of  the  typhoid  fever  coltnij 
^rvived  is  eafflcient  evidence  that  the  eensitive  plague  tfj 
cholera  organismB  woold  have  been  found  to  be  dertiflP 
had  not  their  examiuatioa  been  rendered  impoflsible  V 
the  accidental  introduction  into  the  cultures  of  foreign  M^ 
isms.  This  conclusion  is  borne  out  by  the  recralta  of  v 
next  Beries.  - 

Series  VI II. —Fumigation  X. — Gaa  from  liquid  sulphur  dioii* 
injected  into  air  current;  supplied  to  hold  for  IJ  HonrtJ^ 
afterwards  closed  until  next  day.  Average  percentage- of 'Bolp* 
dioxide  supplied',  3'2. 

All  ooatrole  grew  well,  exoept  thoM  of  oholen  and 


Exposure 

o(  OrpuHam  to  Oas. 

Organlim, 

AW.Rlfa 
Fartiier 

TlmB 

Hours. 

In  locaUty. 

s 

1 

1 

1 

JL'i 

t 

Sis 

Mailmum. 

FiDftl. 

CsDtralcase     .. 

92 
33 

11 

0-3 

0 
0 

0 

0 
0 

0 
0 

Jutetreilce      .. 

22 

t-8 

0-4 

ft 

0 

0 

0 

Narrow    .        .. 

■J3 

_ 

_ 

0 

« 

i 

'i 
s 

0 

0 

Hatjh      ..       .. 

22 

2-4 

0-4 

0 

0 

0 

0 

3il«        ..       . 

22 

1-8 

0'U2 

0 

0 

0 

0 

Hatch      ..       .. 

Si 

2-4 

2-0 

Q 

a 

0 

+ 

Bilge        ,.       .. 

2i 

1-8 

l-B 

° 

" 

" 

* 

Here  notbiog  Bnrvired  the  long  exposure,  and  the  highly 
resistaat  S.  anrena  was  ttie  only  orgaaiBm  that  withstood  2^  hoars* 
expoBore. 

6.   DiSIlTFBOTIOHS  WITH   CLAYTON  GAB. 

Series  IX. — Famigation  XL — Clayton  gas,  dilated  with  air; 
supplied  to  hold  for  i>  hoora  ;  hold  afterwards  closed  nntil  next 
day.    Average  percect^^  of  snlphur  dioxide  supplied,  1-2. 
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The  senitiTe  plague,  Malta  fever,  and  cholera  organismB  were 
destroyed  thronghont  Uie  cargo,  evea  in  the  short  exposure  in  the 
bflge  space,  and  every  one  of  the  cultures  was  destroyed  by  the 
prolonged  exposure  to  such  gas  as  bad  penetrated  into  the  larger 
iaterstices  of  the  cargo  daring  the  five  hours  available.  Except  in 
the  shortesi  exposure,  the  typhoid  fever  microbe  was  destroyed 


A>».B,Ho.a.   thronghoat.    The  destraction  of  S.  an  reus  in  the  interior  of  tli« 
f„ra^         cargo  is  excellent  evidence  of  the  persistence  of  the  penetntion. 

Dartniction  Series  I. — Famigation  III. — Clajton  gas,  nndilated  ;  supplied 

OuSbS^      ^   ^old   for  3|   hoars  ;  hold  aft«rward8  closed  nntil  next  iij. 
MS^i^bMid;   Average  percentage  of  snlphar  dioxide  snpplied,  1-8. 

All  oontroli  Kr*<r  well,  sxoapt  aa«  of  the   plague   Daltnrea,  irhkh  fm 


Organ 

«n. 

u<»u«-. 

in  locilliy. 

1 

1 

t 
1 

A 
1 

2 

1 

il 

< 

Uuuz^ 

M^rtmnm 

Thai. 

Centnloffe     .. 

X 

O'T 

0-4 

0 

,         . 

« 

0-7 

0-4 

0 

Jute  crerloe 

0-7 
0-7 

0-S 
0-1 

0 

B&tteoi   .. 

B 

0-7 
0-7 

0-s 

0 

BUge 

N 

O'B 

O'l 

0 

H 

O'S       1      O'l 

1 

0 

0 

With  the  exception  of  a  culture  of  the  typhoid  fever  mirciobi 
under  short  exposure  in  the  bilge,  and  the  majority  of  the  pni 
organiBDis,  all  were  destroyed. 

Series  X. — Famigation  XII. — Clayton  gas,  dilated  with  air: 
supplied  to  hold  for  4  hours ;  hold  afterwards  closed  untU  next 
day.    Average  precentage  of  sulphur  dioxide  supplied,  2-5. 

All  oontroU  grew  well,  except   those  of  streptoooootu,  which  tat  »■ 
rejeoted. 
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Again  the  whole  of  tho  micro- organic  ins,  with  the  exception  of  apt.  b.  No 

the  specimens  of  B.  coli  and  S.  aureus  in  the  bilge  space,  were  Fnpth~ 

destroyed  bj-  prolonged  exposure  to  a  comparatively  dilute  gas,  5"^°"^?? 

and  (besides  S.  aureus)  only  the  pus  organisms  and  B.  coli  survived,  o(1u^  and 

even  in  part,  a  3  hours'  exposure,  ?o85'p"ilo« 

by  Dr.  W^ 

c. — Thb  Stbengh  op  Ga8  and  the  Time  required  for 
Complete  Disimfbotion. 

The  preceding  results  are  brought  together  in  the  following 
table,  which  may  be  regarded  as  a  rough  synopsis  of  the  relative 
valae  of  the  different  percentages  of  sulphur  dioxide  supplied  to 
B  hold,  and  of  the  different  times  during  which  the  gas  was  left  in 
the  hold,  for  the  purpose  of  disinfecting  a  closely- packed 
cargo:— 
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App.  B.  No.ft,  after  the  cargo  had  been  f amigated  with  3  per  cent,  gas  for  lesB 
than  two  hours  (Series  VIII),  it  cannot  be  doubted  that  the 
less  resistant  plague  and  cholera  organisms  would  be  destroyed 
long  before  the  time  required  for  penetration  sufficient  to  ensure 
the  destruction  of  the  rats.  The  infective  agent  of  yellow  fever  is 
known  to  be  equally  sensitive,  and,  as  a  matter  of  fact,  recurrence 
of  infection  in  fever-infected  ships  disinfected  by  sulphur  dioxide 
at  New  Orleans  is  said  to  be  unknown.*  ♦  ' 

As  regards  the  comparative  value  of  pure  sulphur  dioxide  and 
Clayton  gas,  for  practical  purposes  it  will  be  seen  that  there  is 
little  difference  under  average  conditions  of  weather.  It  is 
evident,  however,  that  the  pure  gas  is  liable  to  be  untrustworthy  in 
very  dry  weather,  as  is  evidenced  by  Series  V.  The  effect  of 
damp  is  very  marked  in  Series  VI,  and  these  results  fully  bear  ont 
the  laboratory  experiments  described  in  my  former  reportf  On 
the  whole,  therefore,  it  must  be  concluded  that  the  Clayton  gas  is 
the  more  trustworthy,  probably,  as  I  have  already  stated,  from 
the  creation  of  an  artificial  dampness  in  those  interstices  of 
the  cargo  into  which  the  suspended  sulphur  trioxide  can  pene- 
trate. The  same  result  might  perhaps  be  obtained  with  pare 
sulphur  dioxide  by  mixing  a  little  steam  with  it,  bat  the 
practical  difficulties  in  regulating  the  proportion  of  steam  wonld 
be  considerable. 

Finally,  it  may  be  concluded  that  an  average  loaded  hold  may 
be  thoroughly  disinfected  by  fumigation  with  3  per  cent  sulphur 
dioxide  for  8  to  12  hours  (compare  p.  500),  provided  that  Ubekfi 
closed  until  the  next  day. 


v.— THE  ACTION  OF  SULPHUR  DIOXIDE  ON  GRAIN. 

In  my  previous  reportj  I  showed  that  sulphur  dioxide  has  no 
immediate  deleterious  action  on  barley,  but  that  some  months 
after  exposure  the  germ  was  found  to  be  extinct.  There  seemed 
to  be  no  obvious  action  on  wheat,  so  far  as  could  be  judged  from 
its  appearance,  nor  on  other  seeds  or  grain,  with  the  exception  of 
rape  seed,  which  was  slightly  changed  in  colour.  These  previons 
experiments  were  made  on  quantities  of  grain  too  small  to  permit 
of  the  examination  of  the  samples  by  any  commercial  method,  as 
for  example  by  grinding  the  wheat  and  converting  it  into  bread. 
Now,  however,  that  they  have  been  repeated  with  considerable 
quantities  of  grain,  on  a  scale  approximating  to  that  obtaining  ii^ 
a  ship's  hold,  the  conclusions  provisionally  arrived  at  require 
modification. 


*  Geddings,  BoUetln  8  of  the  Hgyienio  Laboratory.  United  States  Marine  HopitalSl^ 
Tioe,1902. 

t  Xoe.  d^..  p.  S47. 
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e  experiments  of  the  preeent  series  were  confined  to  barley     *k 

Wid  whoiit,  with  the  result  that  while  it  hjis  again  been  found  that  partbat 
barley,  whether  in  bags  or  in  bnlb,  is  aubatantially  nnaffected  by   D^^,^tJ|,o 
fumigation   with    sulphur    dioxide,  provided    it    is    treated    in  oi^Rauand 
sufficiently  large  quantities,  and  that  the  stibBequeut  deterioration  J*o''8^i^J^rt 
is,  if  existent,  very  slight,  it  baa  become  evident  that  wheat  in  byOr.  wade, 
hags  is  so  seriously  affected  as  greatly  to  depreciate  its  value,  and 
in  most  cases  to  render  it  uaeleBS  for  bread  making.     On  the  other 
hand,  on  account  of  the  very  slow  penetration  of  the  gas  it  seems 
probable  that  wheat  in  bulk  would  not  be  seriously  damaged. 

The  results  with  maize,  whether  in  sacks  or  in  bulk,  have  been 
somewhat  inconcluBive,  as  the  maize  proved  to  have  been  so  badly 
infected  with  weevil  as  to  have  lost  its  power  of  germination. 
Bnt  as  both  the  maize  and  the  barley  when  sold  at  the  conclusion 
of  the  experimental  work,  after  many  fumigations,  fetched  sub- 
stantially the  same  price  as  that  at  which  they  were  purchased 
(pp.  52S-9),  it  may  be  inferred  that  the  maize  also  resembles  the 
barley  in  not  receiving  any  appreciable  damage, 

a.  The  Cask  op  the  "Wbtbridoe." 

The  results  with  wheat,  which  are  described  more  fully  below, 
are  completely  home  out  by  the  experience  gained  in  the  disin- 
fection of  a  plague-infected  grain  ship  which  arrived  in  the 
Thames  from  the  River  Plate  at  the  end  of  I'.iOl.  The  ss.  "Wey- 
bridge,"  a  cargo  boat  of  1,604  tons  register  (2,483  tons  gross) 
arrived  at  Gravesend  with  a  cargo  of  :i,155  tons  of  wheat  and 
maize,  and  as  a  case  of  plague  had  occurred  on  the  voyage,  the 
ship  was  fumigated  by  the  Clayton  process  before  it  was  allowed 
to  nnload.  The  maize,  which  was  entirely  in  bags,  and  the  wheat, 
which  was  both  in  bags  and  in  bulk,  were  stowed  in  the 
customary  manner,  the  bulk  wheat  being  at  the  bottom,  and 
the  bag  wheat  at  the  top,  the  two  being  separated  by  bags  of 
maize. 

After  a  preliminary  fumigation  of  the  deck  buildings  and 
officers'  quarters  at  Gravesend  by  burning  sulphur  in  open  pans, 
the  vessel  was  brought  up  to  the  South  West  India  Dock,  and 
there  fumigated  by  the  Clayton  process,  the  four  holds,  the  empty 
tween  decks,  the  engine  room,  stokehold  and  shaft  tunnel,  and 
the  forecastle  and  forepeak  each  in  turn  receiving  treatment. 
The  time  of  treatment  varied  from  l^  to  4  hours,  according  to  the 
size  of  the  compartment  under  disinfection,  a  stream  of  gas 
containing  on  an  average  about  8  per  cent,  of  sulphur  dioxide 
being  blown  through  a  ventilator  until  the  gas  taken  back  by  the 
return  pipe  contained  from  3  to  4  per  cent.  The  inlet  ventilators, 
which  were  of  telescopic  pattern,  and  by  which  the  gas  was 
admitted,  terminated  in  openings  at  the  top  of  the  lower  holds, 
that  is  to  say,  just  above  the  surface  of  the  cargo ;  the  return  pipe 
of  the  apparatus  was  inserted  either  into  an  upper  ventilator,  or 
into  the  partially- open  hat«h. 

On  the  next  day,  as  a  live  rat  had  been  caught  by  the  sanitary 
ofiBoials   in    the    ofhcers'    quarters    (which    had    been    roD|[hL7 


5S2 

Afr.B.Kai  fnmigated  at    Oraveflend),  the  fumigation  of    these  and  othtf 

furthtr  similar  parts  of  the  Yeasel  was  repeated  by  the  Clayton  proceiB: 

%SSMim  **  *  result  30  dead  rats  were  foand,  mostly  behind  the  wooden 

of  BateMid  casings  of  the  cabins,  in  addition  to  which  25  had  been  collected 

^f^SS^'  and  burned  at  Gravesend. 

The  cargo  wan  discharged  during  the  succeeding  five  days,  the 
operation  being  delayed  by  un&YOurable  weather ;  and  in  the 
course  of  the  unloading  132  dead  rata  were  further  collected  and 
burned  by  the  sanitary  authorities.  The  empty  holds  and  the 
billies  were  finally  thoroughly  searched  for  living  rats,  but  n(me 
were  tound,  so  that  the  operation  seems  to  have  been  yerj 
successful.  The  <'  Weybndge  "  finally  left  in  ballast  for  CardiflE, 
after  a  delay  mainly  due  to  the  time  occupied  in  making  busineeB 
arrangements  for  dealing  with  the  vessel.  The  actual  fumigation 
with  the  Clayton  apparatus  occupied  two  days,  but  it  could  , 
readily  have  been  effected  in  one  day  if  the  cabins,  Ac,  had  not 

been  only  partially  treated  at  Gravesend. 

I 

In  March*  1905,  the  London  Flour  Millers'  Association  com- 
plained to  Dr.  Herbert  Williams,  the  Medical  Officer  of  the  port 
of  London,  thit  some  of  the  wheat  from  the  "  Weybridge"had 
been  practically  ruined  by  the  disinfection.  Whilst  bread  made 
from  the  bulk  wheat  was  apparently  normal,  that  made  from  the 
bag  wheat  had  failed  to  rise,  and  was  unsaleable ;  the  gluten  of 
the  flour  had  undergone  some  chemical  change,  with  the  resolt 
that  the  dough  was  quite  abnormal. 

In  my  previous  report  I  showed  that  flour  which  had  been 
exposed  to  the  action  of  sulphur  dioxide  behaved  in  a  precisely 
similar  manner  when  made  into  bread,  and  I  attributed  this  at  the 
time  to  the  sterilisation  of  the  yeast  by  the  persistently  retained 
gas.  On  examining  the  flour  which  the  Association  had  left  with 
Dr.  Williams,  I  found  that  although  three  months  had  elapsed 
since  the  fumigation  of  the  wheat,  the  flour  made  from  it 
contained  a  very  appreciable  quantity  of  sulphur  dioxide,  shoAving 
that  the  gas  had  originally  penetrated  into  the  interior  of  the 
individual  grains.  On  repeating  this  examination  recently,  after 
the  lapse  of  more  than  a  year,  there  were  still  unmistakable  traces 
of  sulphur  dioxide  present  in  the  flour.  There  was  then  no 
sulphur  dioxide  to  be  found  in  the  wheat  itself ;  it  had  apparently 
become  oxidised  ;  but  only  6  per  cent,  of  the  grains  germinated 
satisfactorily,  and  90  per  cent,  did  not  germinate  at  all.  The 
greater  part  of  the  grain  was  dead.* 

The  imports  of  wheat  into  Great  Britain  during  the  year  1905 
amounted  roughly  to  4,700,000  tone,  of  which  more  than  half 
came  from  ports  in  which  plague  is  either  endemic  or  of  no^ 
infrequent  occarrence,  namely,  those  of  India,  the  Argentii^® 
Republic  and  Australia. 

•  8(1  far  as  I  am  aware,  there  was  do  complaint  made  as  to  any  deleterious  action  9l 
the  gas  on  the  malxe ;  aa  a  matter  of  fact  the  improvement  eCTected  by  killinK  the  we^7 
with  which  maize  it  usually  infested,  would  probably  more  than  coant«rbalano0 
damage  whioh  might  be  dme  by  the  sulphur  dioxide. 


iMPOBTa  OF  Wheat  into  Great  Bbitaik,  1905.* 


Scarce. 

TOUB. 

Stowage. 

Argentine         

India       

AaBttalift            
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Whilst  Canadian,  American  and  Russian  wheat  come  in  bulk 
only,  and  therefore  probably  would  not  bo  seriously  affected  by 
disinfection,  Indian  and  Anstralian  wheat  ar^  imported  almost 
exclusively  in  bags,  becanse  of  the  riak  of  fermentation  when 
etowed  in  bulb.  Argentine  wheat,  as  seen  in  the  case  of  the 
"  Weybridge,"  is  aenally  stowed  partly  in  bags  and  partly  in 
balk.  It  follows  therefore  that  the  wheat  brought  by  the  ships 
most  liable  in  the  past  to  be  infected  with  plague  is  that  which 
is  moat  liable  to  damage  by  fumigation  with  snlphnr  dioxide. 

There  is  no  donbt  that  the  "  Weybridge "  bag  wheat  was 
irretrievably  damaged,  but  as  the  fumigation  had  been  carried 
out  with  gas  containing  nearly  three  times  the  amount  of  salphur 
dioxide  required  for  the  deatrnction  of  the  rats  and  bacteria,  it 
seemed  possible  that  with  a  lower  percentage  of  ga^  the  amount 
of  damage  might  at  all  events  be  reduced,  I  therefore  made  some 
special  experiments  with  baga  of  wheat,  in  order  to  obtain  more 
imformation  on  this  point.  The  result  of  these  experiments  was 
not  only  to  confirm  the  "Weybridge"  experiences,  but  also  to 
show  that  the  damage  was  practically  aa  extensive  with  the 
diluter  gas. 


b.  Experimental  Fumigation  of  Wheat  in  Bags. 

In  these  special  experiments  with  wheat  I  waa  fortunate  enough 
to  secure  the  co-operation  of  Mr.  A.  E.  Humphries,  Chairman  of 
the  London  Flonr  Millers'  Association.  Some  Argentine  wheat 
of  average  quality,  selected  by  Mr,  Humphries,  was  packed  in  the 
usual  1-cwt.  baga,  and  placed  in  the  hatch  of  the  model  bold  (Fig.  9, 
p.  487)  during  Fumigation  XIII  {pp.  492, 497-8),  in  which  dilated 
Clayton  gas,  containing  on  an  average  2"0  per  cent,  of  sulpbnr 
dioxide,  was  delivered  through  the  abort  inlet  ventilator  (Fig.  5) 
for  41  hours,  aa  in  the  fumigation  of  the  "  Weybridge."  Two 
sacka  were  removed  at  the  end  of  thei  fumigation  ;  two  were  left 
in  the  hold  until  the  next  morning  ;  two  were  kept  as  controls  in 


I      in  the  hold 
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ApPiB^o.6.    the  adjacent  laboratory;  and  two  were  retained  at  the  mill.    In 

order  that  valid  results  might  be  obtained  on  baking  the  bread 
from  the  wheat,  it  was  freed  from  foreign  seeds  by  the  usual 
process  of  dry  cleaning. 

The  percentage  of  sulphur  dioxide  in  the  hatch  rose  from  12 
after  15  minutes  to  2*2  just  before  the  hatch  was  opened  (compare 
Fig.  11,  p.  497),  and  had  fallen  to  03  the  next  day.     Samples  of 
gas    drawn   through    tubes    plunged    into    the    middle    of  the 
sacks  showed  that  penetration  was  slowly  proceeding,  although 
only  to  a  slight  extent — as  much  as  (H)4  per  cent,  of  sulphur 
dioxide  was  found  in  the  middle  of  one  of  the  sacks*  after  two 
hours*  fumigation — whilst  at  the  same  time  the  percentage  of 
carbon  dioxide  usually  present  amongst  living  grain  increased 
from  about  0*07  to  nearly  0*2.   The  sacks  left  in  the  hold  until  the 
next  day  contained  a  smaller  although  still  quite  appreciable 
amount  of  sulphur  dioxide. 

The  grain  was  then  despatched  to  Mr.  Humphries,  to  be  ground 
in  an  experimental  mill  which  he  kindly  placed  at  my  disposal, 
and  made  into  bread.  With  his  concurrence  the  different  sacks 
were  merely  distinguished  by  marks,  so  that  their  respective 
treatment  was  unknown  to  him  until  after  he  had  given  me  the 
results  of  the  tests,  and  returned  me  the  corresponding  flour  and 
bread. 

While  the  wheat  was  being  milled  I  examined  the  various 
samples  which  I  had  retained,  both  for  sulphur  dioxide  and 
for  germinating  power.  The  results  are  shown  in  the  following 
table  : — 

Effect  of  Fumigation  on  Oerminating  Power  of  Wheat. 

Diluted  Clayton  Gas  supplied  to  Hold  fob  4^  Houbs. 
Average  Pbboehtaob  of  Sulphub  Dioxide  2*5. 


Time  exposed. 

Sack. 

Absorption. 

Pooentage  ger- 
minated. 

Per- 
oentaire 

FnUy. 

Feebly. 

deaZ 

SOhoniB          

4  hoars... 

Laboratory  control 

Mill  control 

rThin 
1  Thick 
(Thin 
(Thick 

Much 

»» 
Decided 

Very  slight 
Nil 

0 
0 
0 
6 

70 
84 

3 
11 

4 
21 
19 
12 

97 
89 
96 
78 
11 
4 

It  is  evident  that  the  fumigattd  wheat  was  practically  dead, 
and  that  the  control  sack  which  had  been  left  in  the  laboraton'  all 


night,  and  had  prohnbly  alworhed  some  small  quantities  of  sulplini'  ^ff.  b,  no, 
dioxide  which  had  leaked  into  that  building  from  the  hold,  had  FonhM" 
very  sensibly  deteriorated.  S*^",?}" 

My  reaultB  were  entirely  conHrmed  by  the  report  of  Mr.  DWnfceKon 
Hnmphnes,  whose  )iercenlage  fifiures  for  tho  stability  and  gSo^'wSSI 
strength  of  the  fionr  are  given  below.  The  " stability"  is 
the  behavoor  of  the  flonr  in  making  tirm  mouldable  dough, 
and  the  "  strength  "  its  power  of  raising  dough  and  forming  a  big, 
well-piled  loaf.  It  should  be  stated  that  the  contents  of  the  thick 
aad  thin  sacks  were  mixed  before  milling. 


Time  of  Exposure. 

Htibilitr. 

Strenfcth. 

PercentBge  of  Dry 

Glnton. 

30  hours 

4  boon      

UboMtory:oontrol         

Mill  control         

0 
0 
60 
76 

0 

25 
60 
80 

7'6 
9'0 
U-0 
14-2 

The  doughs  from  the  flour  made  frfJiii  the  fumigated  wheat  had 
an  offensive  smell,  and  handled  more  like  bird-lime  than  dough  ; 
and  when  they  were  kneaded  in  silk  under  water  to  separate  the 
starch,  yielded  a  sticky,  slimy  residue  instead  of  a  firm,  coherent 
mass  of  gluten.  The  gluten  had  obviously  undergone  a  chemical 
change,  which  had  renilered  it  partially  soluble.  On  repeating 
Mr.  Humphries'  experiment  I  found  that  the  glutinous  residue 
obtained  in  the  above  manner  contained  a  very  appreciable  amount 
of  sulphites. 

The  bread  made  from  this  flour  showed  similar  differentiation. 
The  loaves  made  with  yeast  in  the  ordinary  manner  differed  very 
markedly  in  height,  although  their  weights  did  not  differ  more 
than  an  ounce  in  the  2  lbs. 


PnaiOATBD   WHlLiT. 
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Am  B,  Naiij        The  very  marked  alteration  in  the  physical  characteristics  of  the 

gluten  left  little  donbt  that  the  &ilare  of  the  dough  to  rise  was 
due  mainly  to  this  cause.  In  order  to  be  certain  as  to  this  point, 
however,  similar  loaves  were  made  with  baking  powder,  with 
results  which  proved  to  be  even  more  striking.  In  one  batch  of 
loaves  the  two  made  from  the.  fumigated  wheat  absolutely  failed 
to  rise,  and  were  flat  like  unleavened  cakes,  the  ^  heads  "  having 
sunk  into  the  bodies  of  the  loaves  and  become  entirely  obliterated. 

These  loaves  were  very  heavy  and  difficult  to  cut,  and  the 
interiors  were  dull  grey  in  colour ;  the  loaf  made  from  the  wheat 
which  had  been  exposed  for  30  hours  tasted  very  decidedly  of 
sulphites,  and  both  loaves  gave  marked  reactions  for  these  when 
tested.  In  another  batch  the  differences  were  less  marked,  but 
were  closely  parallel  to  those  observed  with  the  yeast  loaves. 


Fumigated  Wheat.    Bread 

made  with  Baking  Powder. 

Time  of  Fumigation. 

Sulphur 
Dioxide. 

Taste. 

Weight  Height 

30  hours           

• 

Very  marked 

Strong  sulphite 

Ounces. 
SO-8 

Inohea. 
3*4 

4  hours  ••• 

Marked 

Decided  sulphite 

31*8 

3-8 

Lftboratorj  oontrol     ... 

Doubtful 

Sweet 

31-4 

5-4 

Mill  control      

None 

Sweet 

• 

30-8 

B-1 

It  is  noteworthy  that  the  shrankea  loaves  gradually  dried  up 
without  becoming  mouldy,  so  that  the  small  amount  of  sulphite 
present  was  enough  to  sterilise  ordinary  mould  spores.  It  seems 
clear,  however,  that  the  failure  of  the  dough  to  rise  was  due  to  the 
alteration  in  the  gluten,  and  not  to  any  appreciable  extent  to  the 
sterilisation  of  the  yeast. 

With  a  view  to  obtaining  a  somewhat  wider  series  of  resnlte 
than  was  possible  from  a  single  experiment,  some  sacks  of  grain 
were  included  in  the  standing  experimental  cargo,  their  mouths 
being  arranged  in  an  accessible  position  by  the  central  animal 
crate.  Samples  were  taken  from  these  sacks  after  each  of  the 
early  fumigations,  and  the  results  with  wheat  are  shown  in  the 
following  table  : — 

Germination  tests  on  Fumigated  Wheat. 


No.  of  Fumigation. 

0. 

I. 

II. 

in. 

IV. 

V. 

Full  growth       

75 

32 

11 

0 

0 

0 

Feeble  growth 

19 

16 

14 

2 

1 

0 

A^CotU                 «(•                 ...                 ,,, 

6 

52 

75 

98 

99 

100 

&27 

Heuce  even  a  sack  of  wheat  in  the  luiddle  of  the  cargo  waB   app.  b,  Ks 
practically  ruined  by  treating  the  cargo  ae  in  fumigation  I,  namely,  purthw" 
for  five  hoars  with  pas  containing  2  per  cent,  of  sulphur  dioxide,  fiaponon 
Wheat  in  bags  mnst  therefore  be  added  to  those  commodities  such  ot^MaSd 
OS  fresh  fruit,  vegetables,  and  fresh  meat,  which  are  irretrievably  °'ghi''b)Sri. 
damaged    by   fumigation   with   sulphnr  dioxide.     I   propose    to  brDrWado. 
revert  in  a  later  section  '^p.  540)  to  the  measures  which  might  be 
adopted   with  a  plague-infected  ship  containiug  wheat  in  bags 
amongst  its  c.irgo. 

As  regards  wheat  in  bulk,  taking  into  consideration  the  extreme 
slownesB  ^th  which  the  sulphur  dioxide  penetrates,  and  in  view 
of  the  comparative  results  with  barley  in  bags  and  in  bulk  detailed 
below,  1  am  inclined  to  think  that  no  very  serious  damage  would 
be  done  to  such  a  cargo  by  a  fumigation  of  the  kind  I  propose  to 
recommend,  namely,  with  gas  containing  3  per  cent,  of  sulphur 
dioxide  over  a  period  of  S  hours  and  upwards.  The  outer  6  inches 
of  the  wheat  would  probably  be  spoiled,  but  when  this  section  of 
the  grain  became  distributed  through  the  remainder  of  the  cargo 
in  the  course  of  unloading,  it  is  probable  that  the  deterioration 
of  the  whole  consignment  would  be  negligible  for  practical 
porposes. 

In  support  of  this  view  is  the  experience  of  the  firm  who 
bought  part  of  the  cargo  of  the  "  Weybridge."  These  gentlemen 
stated  that  the  gluten  of  the  bulk  wheat  was  decidedly  poor, 
although  whether  its  poorness  resulted  from  damage  done  by 
fumigation,  or  was  natural,  they  were  unable  to  say  ;  they  did  not 
consider  that  they  were  able  to  substantiate  a  claim  tor  damage  on 
this  portion  of  the  consignment.  On  testing  a  small  opening 
sample  of  the  bulk,  necessarily  from  the  uppermost  layer,  they 
found  it  considerably  damaged,  whereas  on  testing  the  bulk  from 
the  barge  into  which  the  grain  had  been  unloaded,  and  in  which 
the  damaged  upper  layer  had  become  distributed  amongst  the 
remainder,  the  average  damage  proved,  as  above  stated,  to  bo  very 
much  less. 

Unfortunately,  as  I  have  already  pointed  out,  plague-infected 
wheat  ships  are  more  likely  than  others  to  carry  the  wheat  in  bags, 
but  where  it  is  in  bulk,  as  it  is  in  part  in  ships  coming  from  the 
Argentine  Republic,  it  does  not  seem  that  any  very  extensive 
damage  will  be  done  by  fumigation  with  suHicienlly  diluted 
sulphur  dioxide.  In  every  case,  however,  the  consignees  ought 
to  be  notified  officially  of  the  treatment  to  which  the  cargo  has 
been  subjected. 

c.  Experimental  Fumigation  of  Uarley  and  Maizb. 

I  have  already  stated  that  the  maize  employed  in  the  present 
series  of  experiments  was  so  infected  with  weevil  that  it  was 
impossible  to  make  trustworthy  germination  tests,  Hy  the  end  of 
the  series  It  Jiad  been  exposed  to  weekly  or  bi-weekly  fumigationa 
for  upwards  of  tlirte  months,  but  beyond  losing  the  weevil,  from 
which  it  was  now  quite  free,  it  had  apparently  undergone  no 
alteration. 
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The  conclnsion  was  confirmed  by  commercial  experience. 
The -maize,  which  was  Indian,  was  bought  early  in  March  at 
21s.  6^.  per  quarter,  and  was  finally  sold  in  September,  in  open 
market,  at  208.  per  quarter.  The  buyers  were  aware  that  it  had 
been  used  for  the  purpose  of  these  experiments,  and  had  been 
therefore  fumigated  with  sulphar  dioxide  many  times.  It  maj, 
therefore,  be  taken  that  maize,  whether  in  bags  or  in  bulk,  would 
not  be  damaged  commercially  by  a  single  ordinary  fumigation. 

• 

The  barley  was  Russian  from  a  Black  Sea  port,  and  I  followed 
the  action  of  the  gas  upon  it  by  successive  germination  tests. 
Some  of  these  tests  were  made  on  samples  taken  from  a  bag  next 
the  central  animal  cage,  adjacent  to  the  wheat  sack  meuiioned 
above,  whilst  other  samples  were  taken  from  various  parts  of  the 
experimental  cargo  when  it  was  finally  unloaded.  The  resnlts  of 
these  germinations  are  shown  in  the  following  tables. 

Oermination  Tests  on  Fumigated  Barley. 
i.  Sack  in  Middle  of  Cargo  by  Centbal  Animal  Cage. 


No.  of  Fumigation. 

0. 

L 

U. 

V. 

Final 

Full  growth  •••        •••        .•• 

Feeble  growth          

X/OBd     •••           •••           «••           ••• 

88 

2 

10 

81 

0 

19 

77 

0 

23 

58 

1 

41 

t 

42 

5 
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ii.  Final  Samples  fbom  Various  Parts  after  Many  FuMiGATioii& 


No.  of 
Fumigation. 


Bags. 


Near 
bulk. 


Near 
cage. 


Near 
inlet. 


Bulk. 


Surface 
under 
jute. 


On  mate 

above  bulk 

maixe. 


In 
middle. 


Under 

hAtohneftT 

garfaoe. 


Full  growth 
Feeble  growth  ... 

JL/Cau        ...         ... 


63 

42 

0 

82 

78 

76 

2 

6 

2 

2 

2 

0 

36 

63 

98 

16 

20 

24 

87 

2 

11 


• 

The  difference  in  the  power  of  resistance  of  barley  and  wheat 
is  very  extraordinary,  and  is  presQmably  to  be  attributed  to  the 
comparatively  great  thickness  and  impenetrability  of  the  outer 
cellulose  layer  of  the  barley  grain.  The  practical  absence  of 
damage  was  again  confirmed  by  commercial  experience.    The 
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barley  was  bought  early  in  March  at  the  same  time  as  the  maize,   app.  b,  Xq. 
at  178.  3d.  per  quarter,  and  was  sold  in  September  in  open  market  Farther 
at  17«.  6rf.  per  quarter,  the  buyer  again  being  fully  aware  of  the  g^Ttfction 
treatment  to  which  it  had  been  subjected.*    It  is  clear,  therefore,  of  Bats  and 
that  the  eflfect  of  a  single  fumigation  on  the  germinating  power  JJ^'SJi^SSd 
and    commercial    value    of    barley   is  negligible,    and    that  no  byDr.wadai 
appreciable  damage  will  be  done  in  the  course  of  an  ordinary 
fumigation  except  perhaps  to  sacks  in  the  immediate  neighbour- 
hood of  the  gas  inlet.t 


VI.— THE    VARIOUS    METHODS     OP    FUMIGATION     BY 
MEANS  OF  DILUTE  SULPHUR  DIOXIDK 

The  generation  of  the  fumigating  gas  which  I  propose  to 
recommend,  containing  not  more  than  3  per  cent,  of  sulphur 
dioxide,  was,  as  I  have  already  stated,  eflFected  by  various  methods. 
I  now  propose  to  discuss  these  from  the  standpoint  both  of 
practicability  and  economy. 

a.  Methods  of  Generating  Dilute  Sulphur  Dioxide. 

As  I  have  already  indicated,  three  methods  were  investigated. 
These  are  all  that  are  at  present  available,  and  probably  all  that 
are  practicable.  The  gas  may  be  obtained  from  liquid  sulphur 
dioxide,  and  diluted,  either  mechanically  by  means  of  an  air 
blower,  or  physically  by  means  of  an  injector  worked  by  the 
pressure  of  the  gas  itself ;  or  it  siay  be  made  by  burning  sulphur 
under  suitable  conditions,  and  again  diluted  by  means  of  a 
mechanical  blower.  All  these  methods  call  for  somewhat  detailed 
consideration. 

i.  T?ie  Mechanical  Dilutioti  of  Pure  Sulphur  Dioxide;  the 

Marot  Process. 

The  dependence  of  the  absorption  of  the  sulphur  dioxide  on  the 
relative  strength  of  the  gas  (p.  494)  renders  dilution  essential.  An 
empty  hold  might  possibly  be  charged  with  gas  in  the  manner 
often  employed  in  fumigating  a  dwelling  room,  namely,  by 
discharging  a  sufficient  quantity  of  liquid  sulphur  dioxide  into  it 
to  form  with  the  air  present  a  mixture  of  the  desired  strength. 

—  —  - — 

*  It  may  conyeniently  bO' mentioned  here  that  the  jnte  also  suffered  no  deterioration, 
commercially  or  otherwise.  It  was  bought  as  common  Indian  jute  at  the  same  time  as 
the  grain  at  £18  6«.  per  ton,  and  when  sold  by  public  auction  in  September  fetched  a 
somewhat  higher  price,  namely,  £18 15f.  per  ton. 

t  I  was  unable  to  confirm  my  previous  result  {.loc  cU .  p.  860)  that  barle7  which  was 
initially  apparently  unaffected  by  exposure  to  sulphur  dioxide  eventually,  m  the  course 
of  a  few  months,  lost  its  germinating  power.  I  tested  several  of  the  above  samples  after 
an  interval  of  three  montns,  but  found  subetaotially  the  same  percentage  of  the  grain 
to  germinate  as  immediately  after  the  fumigation.  I  must  therefore  (H)nclude  thai  thu 
slow  steriUaation  of  the  original  sample  on  which  this  conclusion  was  based,  was  due  to 
some  other  cause  than  the  action  of  sulphur  dioxide. 
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Farther 
Report  on 
Deitmetioii 
of  Bats  and 
DWiifectioii 
oofShipboard ; 
by  Dr.  Waide. 


App.  B,No.«.  Afl  1  lb.  of  the  liquid  sulphur  dioxide  gives  approximately 
6  cubic  feet  of  the  gsia  under  ordinary  conditions  of  temperature 
and  barometric  pressure,  a  hold  of  50,000  cubic  feet  capacity  would 
require  in  order  to  charge  its  air  with  3  per  ceni.  of  sulphur 
dioxide  1,500  cubic  feet  of  the  pure  gas,  or  250  lbs.  of  the  liqaid 
— ^rather  more  than  the  contents  of  one  of  the  2-cwt.  drums  in 
which  the  liquid  can  be  obtained  in  this  country. 

But  even  with  an  empty  hold  it  would  be  difficult  to  secure 
proper  mixing,  on  account  of  the  heaviness  of  the  gas  ;  it  is  more 
than  twice  as  dense  as  air.  And  with  a  loaded  hold  it  is  clear 
that  the  direct  supply  of  undiluted  gas  is  out  of  the  question  :  the 
portion  of  the  cargo  near  the  point  of  iniroduction  would  absorb 
the  gas  until  saturated,  whilst  the  more  remote  portions  would 
probably  never  be  reached  at  all. 

The  method  of  dilution  used  in  the  present  series  of  experiments 
was  necessarily  somewhat  crude.  The  liquid  dioxide  was  obtained 
for  convenience  and  safety  in  comparatively  small  steel  cylinders 
holding  about  12  lbs.,  and  as  it  was  scarcely  practicable  to  heat 
these  to  compensate  for  the  great  absorption  of  heat  involved  in 
the  evaporation  of  the  liquid,  they  were  inverted,  so  that  the  latter 
conld  be  discharged  as  spray  under  the  pressure  of  its  own  vapour 
(40  lbs.  at  15°  C.)  into  the  intake  of  the  air  blower  (b.  Fig.  7) ;  this 
was  kept  well  above  the  freezing  point  by  the  inrush  of  air.  As 
already  stated,  however,  the  regularity  of  the  supply  left  much  to 
be  desired,  as  it  proved  impossible  to  maintain  anything  like 
a  constant  stream  of  the  liquid. 

In  order  to  introduce  a  constant  percentage  of  gas  into  the  air 
stream  it  would  be  necessary  to  evaporate  the  liquid  at  a  constant 
rate,  and  this  must  involve  heating  it,  as  when  the  valve  of  sui 
upright  cylinder  of  the  liquid  is  opened  fully,  so  much  heat  is 
absorbed  by  the  mpid  evaporation  as  quickly  to  reduce  the 
temperature  below  the  boiling-point  of  the  liquid  (  —  10°  C),  and 
thus  stop  the  evaporation. 

A  method  based  on  this  principle  of  dilution  has  been  intro- 
duced by  the  firm  of  Marot  et  Herbelot  Freres,  of  Paris.  The 
necessary  heat  is  obtained  from  the  products  of  combustion 
discharged  from  an  oil  motor,  by  which  the  Root's  blower  and  a 
dynamo  are  driven.  This  process,  which  has  been  approved  by 
the  French  Shipowners'  Sanitary  Committee,  has  recently  been 
employed  for  fumigating  ships  at  certain  French  ports;  and, 
arranged  for  circulating  the  gas  by  withdrawing  air  from  the 
upper  part  of  the  hold,  as  in  the  Clayton  process,  would  seem  to 
be  a  fairly  practicable  means  of  charging  a  hold  with  dilate 
sulphur  dioxide. 

The  Marot  firm  claim,  however,  that  by  passing  electric  sparks, 
or  a  silent  electric  discharge,  through  the  sulphur  dioxide  after 
partial  or  complete  dilution,  by  means  of  an  apparatus  they  term 
a  "  sulf ozonateur,"  the  toxicity  and  bactericidal  power  of  the  gas 
are  increased  to  such  an  extent  as  to  enable  them  to  disinfect  an 
average  hold  with  this  "  sulphozonised  "  mixture  in  less  than  half 
an  hour.     They  attribute  this  alleged  increase  in  toxicity  and 
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sterilising  power  (for  which  the  evidence  adduced  is  very  scanty)    app.  b.Kc 
to  the  formation  of  a  trace  of  sulphur  triozide  vapour  (05  per  cent.   Further" 
of  the  sulphur  dioxide),  which  they  assume  is  carried  with  the  5®p**'*9P 
sulphur  dioxide  into  the  interstices  of  the  cargo.    The  method  of  of  Bats  a^ 
analysis,  however,  on  which  they  seem  to  have  based  their  state-   o^^J^JJ 
meat  is  too  crude  to  lend  much  weight  to  it.    A  minute  amount  byDr.Wad 
of  sulphur  trioxide  or  sulphuric  acid  is  doubtless  formed  by  the 
action  of  the  sparks,  but  the  fact  that,  as  they  admit,  and  indeed 
claim,  it  remains  invisible  and  in  the  state  of  gas,  shows  that  the 
amount  is  far  less  than  that  indicated. 

As  I  have  already  shown,  it  is  probable  that  the  presence  of 
sulphuric  acid  in  Clayton  gas  increases  its  bactericidal  power  by 
attracting  moisture,  and  if  this  be  the  case  it  follows  that  the 
presence  of  a  minute  proportion  of  sulphuric  acid  will  have  but  a 
minute  effect  in  this  respect.  I  think  therefore  that  the  Marot 
process  must  be  regarded  essentially  as  a  convenient  means  of 
distributing  liquid  sulphur  dioxide  through  air  in  the  form  of  gas, 
and  as  such  I  propose  to  deal  with  it  later  in  discussing  the 
question  of  the  relative  cost  of  the  various  methods. 

ii.  The  Auto-Injecior  Method  of  Dilution. 

The  pressure  of  the  vapour  of  liquid  sulphur  dioxide  is  already 

very  considerable  at  the  ordinary  atmospheric  temperatures  (about 

40  lbs.  per  square  inch  at  15^  C),  and  necessitates  its  stowage  in 

vessels  of  appropriato  strength.    As  the  gas  therefore  escapes  with 

some  velocity  on  opening  the  valve,  it  seemed  not  improbable  that  « 

by  allowing  it  to  issue  into  the  suppjy  pipe  through  an  injector 

nozssle,  such  as  is  used  in  the  formation  of  vacua  by  steam  pressure, 

it  might  be  made  to  draw  in  a  current  of  air  and  thus  dilute  itself 

automatically.    Various  experiments  were  therefore  made  in  this 

direction,  eventually  with  a  certain  amount  of  success.     It  has 

proved    possible,  without  any  motive  power    other  than    that 

obtained  by  heating  the  liquid  dioxide  in  boiling  water,  to  blow 

^  into  the  model  hold,  containing  three  per  cent,  of  sulphur 

^oxide,  and  at  a  rato  of  about  200  cubic  feei  per  minute. 

For  designing  and  fitting  the  various  injectors  which  were  used 
^  these  experiments  I  am  especially  indebted  to  Mr.  J.  Bimie 
^^ans,  of  the  Clayton  Company,  without  whose  co-operation  this 
f^H  of  the  work  would  have  been  impossible. 

^A  preliminary  series  of  trials  was  first  made  at  pressures  below 
^^  lbs.  to  the  square  inch,  such  as  were  well  within  the  limit  of 
^^ety  of  the  steel  cylinders  containing  the  liquid  dioxide.  The 
^^ Under  was  heated  in  a  barrel  of  warm  water,  and  the  injector 
^'^^  similar  to  tHat  described  below,  though  somewhat  less 
^l^borate.  The  results  showed  that  the  gas  was  diluted  as  antici- 
^ted,  and  that  the  amount  of  dilution  depended  less  on  the 
^^Ndssure  and  rate  of  supply  of  the  gas  than  on  the  dimensions  and 
^^nn  of  the  injector,  more  particularly  the  position  of  the  nozzle 
^latively  to  the  constriction  and  air  inlet. 
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APP.  B.  No.  Si 

Further 
Report  on 
DestmctioB 
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Approsimate  fimction      ^i*,"  **' 
o(  valve  open.  "^   - 


Percentase  of  tolphnr  dioxide. 


cylinder.       Korrle  forward.    Nozslehalf-wmy.  i  NonlebMk. 


One^ighth 


One-fourth 
One-h*lf    ... 
Three-fovirthB 

n 

Fully  open 


195 
168 
200 
200 
137 
132 
187 
137 
122 


8-6 
7-7 
6-8 
7-3 
7-5 


60 


5-2 


7-9 


4*6 
43 


5-7 
5*5 


The  gas  thus  dilated  had  very  little  velocity,  however,  and  the 
mere  friction  of  a  length  of  3-inch  hoee  caused  the  intake  of  air  to 
be  greatly  diminished,  involving  a  rapid  increase  in  the  percentage 
of  sulphur  dioxide  in  the  ejected  gas.  A  higher  velocity  could 
obviously  only  be  obtained  by  employing  a  higher  preasore  or 
a  smaller  nozzle,  and  after  further  experiments,  which  it  tf 
unnecessary  to  describe  in  detail,  it  was  found  that  results  approxi- 
mating to  those  desired  could  be  obtained  at  a  pressure  of  38511)8^ 
with  nozzle  ^^'  in  diameter.  With  a  larger  nozzle  the  cylinder 
was  emptied  more  rapidly  than  the  necessary  heat  ccrald  be 
conveyed  through  the  thick  walls,  and  the  pressure  could  not  be 
maintained. 

For  this  purpose  a  large  **  oxygen  ^  cylinder,  filled  with  tbe 
liquid  dioxide,  by  courtesy  of  Messrs.  Boidce«  Roberts  and  Ca,*rf 
Stratford,  London,  was  heated  in  a  tank  of  boiling  water  (d^  Fig;?} 
p.  483).  The  cylinder,  which  had  been  tested  to  a  pressure  of  2|  tofli 
to  the  square  inch,  held  about  60  lbs.  of  liquid  dioxide,  correspoirf* 
ing  \^ith  about  360  cubic  feet  of  the  pure  gas.  It  was  coniMctel 
by  copper  pressure  tubing  with  the  injector,  at  the  v»lve  of  wUek 
the  hot  liquid  was  allowed  to  expand  into  gas,  and  was  tktf 
reduced  to  about  the  ordinary  atmospheric  temperature. 

Under  these  conditions  it  was  found  that  gas  could  be  deliTered 
into  the  model  hold  at  a  concentration  of  about  5  ptf  cent; 
Further  modifications  in  the  injector  results  in  reducing  tt^j 
percentage  to  a  siill  lower  figure,  and  eventually  the  deoirf 
dilution  to  3  or  even  2  per  cent,  wbb  attained.  At  this  stig^  * 
further   important    modification   was  suggested  by   Mr.  BvM 


•  i  am  indebted  to  Mr.  F.  Adair  Boberta,  of  thl«  firm,  for 
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hitake  through  a  wide  hose  with    app  fi.  No. 
♦he  Clayton  process;  by  this  p^rti^ 
^^  of  time  and  material  was  SjJJ*''^ 
nace  around  the  cargo  ofBatiud 
Me  volume  of  gas  in  PJ'SSlSS^ 
iU  IS  absorbed  by  the  by  Dr.  Wade, 
gulated  this  shrinkage 
vion  of  the  fresh  supply. 
ii  from  the  hold  as  the  fresh 
.  t  of  the  latter  must  necessarily 
*  *^  lon  X  (p.  491)  was  made  with  an 

lUd  furnished  with  say  six  cylinders  of 

.  connected  with  a  single  injector  and  hose, 

.  ructed.    The  cylinders  would  be  immersed  in 

tited  by  a  coke  fire  ;  the  whole  apparatus  would 

comparatively  inexpensive,  and  if  mounted  on  a 

.«y  would  be  quit«  portable.      No  power  would  be 

.  with  a  blower,  and  there  would  be  no  moving  parts  to 

A  gear.     I  shall  deal  with  the  ijuestion  of  cost  in  a  later 

a. 

iii.  Tlie  Clayton  Dilute-Gas  Apparatus. 

The  Clayton  apparatus  was  originally  designed  for  obviating 
the  long  quarantine  against  yellow  fever  at  New  Orleans.  The 
American  Sanitary  authorities  require  gas  to  be  delivered 
containing  10  per  cent,  or  more  of  sulphur  dioxide,  and  as  gas  of 
Bach  concentration  is  also  of  use  for  extinguishing  hold-fires  on 

the  apparatus  has  hitherto  been  constructed  mainly 
the  object  of  delivering  gas  at  these  comparatively  high 
percentages,  to  be  employed  for  either  purpose.  As  however  it 
is  dear  that  for  purposes  of  fumigation  3  per  cent,  gas  is  all  that 
is  necessary,  the  apparatus,  if  used  for  this  purpose  only,  may  be 
Tery  materisdly  simplified,  and  its  cost  greatly  reduced. 

Ab  was  shown  in  my  former  report^*  the  damage  to  articles 
other  than  moist  foodstuffs  (to  which  wheat  in  bags  must  now  be 
added)  is  due  mainly,  if  not  entirely,  to  the  suspended  sulphuric 
acid;  if  therefore  the  proportion  of  this  acid  can  be  r^uced 
without  materially  impairing  the  increased  bactericidal  action 
dae  to  attracted  moisture,  or  entirely  depriving  the  gas  of  its 
practical  advantage  of  visibility,  it  is  obvious  that  most  of  the 
objections  to  this  process,  other  than  those  inherent  to  all  sulphur 
dioxide  processes,  will  disappear. 

Ab  a  matter  of  fact  the  required  modification  is  very  simple. 
The  somewhat  costly  character  of  the  ordinary  or  fire-extinguishing 
type  of  apparatus  is  due  to  the  size  and  complexity  of  the  tubular 
cooler  by  which  the  temperature  of  the  gases  is  reduced  after 
leaving  the  furnace,  or  after  being  withdrawn  from  the  heated 
hold.    This    elaborate    arrangement    is    unnecessary  when    the 
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^pp.B,No.6.  apparatus  is  required  purely  for  purposes  of  famigatioD,  for 
whilst  a  blower  of  the  largest  capacity  is  still  desirable,  the 
fnmace  and  cooler  may  be  sach  as  are  employed  in  the  smallest 
portable  type. 


Hirtlier 
leport  on 
tastmction 
f  Bats  and 
Hainfacfeion 
n  Shipboard; 
•y  Dr.  Wade. 


The  air  is  withdrawn  as  before  from  the  upper  part  of  the  hold, 
and  pamped  back  through  a  ventilator ;  but  only  a  small  portioa 
of  this  air  is  allowed  to  enter  the  furnace  and  combine  with  the 
sulphur.  It  is  this  small  fraction  which  now  passes  through  the 
cooler,  on  leaving  which  it  mixes  with  the  main,  unheated  portion, 
forming  the  dilute  gas.  Further,  not  only  is  the  sulphur  dioxide 
diluted,  bat  the  amount  of  suspended  sulphuric  acid  is  also 
proportionally  reduced.  As  the  oxygen  of  the  hold  is  slowly 
used  up  a  point  is  in  this  way  eventually  reached  at  which 
the  sulphur  will  no  lon(;er  burn ;  but  since  the  sulphur 
dioxide  is  then  being  freely  absorbed,  causing  a  corresponding 
diminution  in  the  volume  of  gas  in  the  hold,  the  air  required 
to  compensate  for  this  shrinkage  may  be  admitted  directly  into 
the  furnace ;  the  sulphur  is  thus  kept  alight  throughout  the 
whole  operation.  This  admission  is  regulated  by  a  special 
valve,  which  is  actuated  automatically  by  means  of  a  pyrometrical 
arrangement  as  soon  as  the  sulphur  flame  in  the  furnace  begins 
to  die  away. 

Fumigation  XI V  (p.  492)  was  made  with  an  apparatus  constructed 
on  this  principle,  the  furnace  of  a  very  small  fumigator  being 
coupled  with  a  blower  of  large  size.  Although  the  arrangement 
was  somewhat  rough,  and  of  the  character  of  a  model,  it 
worked  excellently,  and  during  3^  hours*  fumigation  of  the 
model  hold  the  percentage  of  sulphur  dioxide  did  not  vary 
beyond  a  minimum  and  maximum  of  1*5  and  2*5  per  cent 
respectively.  The  opacity  of  the  gas  was  decidedly  less  than 
with  gas  of  similar  concentration  in  which  the  whole  of  the  air 
had  passed  through  the  furnace,  as  in  Fumigation  I»  but  it  was 
still  perfectly  visible. 

In  practice  it  would  be  convenient,  as  already  indicated,  to 
distribute  dilute  gas  made  by  a  machine  of  this  type  to  several 
holds  simultaneously ;  this  could  be  effected  by  branching  the 
supply  and  return  pipes,  suitable  valves  being  introduced  to 
ensure  the  uniform  distribution  of  the  gas  to  the  various  localities. 
I  understand  that  the  Clayton  Company  are  now  fitting  such  a 
regulating  and  distributing  arrangement  to  the  new  form  of 
dilute-gas  machine,  constructed  on  the  principles  described  in 
this  section. 


h.  The  Comparativb  Cost  of  thb  Various  Methods. 

There  are  thus  three  methods  available  for  the  disinfection 
and  destruction  of  rats  in  ships  by  means  of  dilute  sulphur 
dioxidd.  In  two  of  these,  namely  the  Marot  apparatus  and 
the  injector,  the  gas  is  generated  from  the  liquid  dioxide, 
whilst  in  the  Clayton  dilute-gas  machine  it  is  made  directly 
from  sulphur. 


approximate  initial  coat  of    these  three    apparatus  i 


1 

Appamtu.. 

p«i  minat«. 

Coat. 

Injector     

Clay  ton  dilute-gas 

«75 
200 
1,000 

£     I.    g. 
720    0    0* 

100    0    0    * 

600    0    0 

or  KutB  and 
DiBlalecdoD 
on  ShlpboBi 


Liquid  anlpbnr  dioxide  can  he  procured  in  tbie  country  at  5d. 
per  lb. ;  in  very  large  quantities  it  could  probably  be  obtained  for 
Bomewhat  less  than  this  price,  but  to  thia  must  be  added  the  cost 
of  carrijtge  and  exchange  of  empty  for  full  cylinders.  For 
practical    purposes  5d.   may   therefore    be  taken  aa  a  minimal 


The  best  Sicilian  roll  aulphur  costs  £6  per  ton,  ci.f.,  at  the 
principle  British  ports,  and  there  is  no  restriction  as  to  carriage, 
"  Alkali  "  sulphur,  recovered  froai  pyrites  aa  a  bye-product  of  the 
BOda  industry,  is  hardly  permissible  for  this  purpose,  on  account 
of  the  possible  presence  of  arsenic  and  selenium  ;  I  used  Silician 
snlphur  throughout  the  present  series  of  experiments,  and  on  no 
occasion,  although  I  was  constantly  on  the  watch  for  it,  was  any 
trace  of  the  obnoxious  smell  perceptible  which  was  observed  by 
Dr.  Haldane  during  the  disinfection  of  the  "  Bavaria,"t  I  must 
conclude  that  the  generation  of  this  unpleasant  vapour  was  an 
accidental  and  isolated  occurrence,  which  is  not  likely  to  recur  in 
practice. 

As  disinfections  will  probably  be  carried  out  by  the  local 
sanitary  authorities,  the  cost  of  labour  need  not  necessarily  be 
considered,  more  especially  aa  the  amount  of  labour  required  will 
not  differ  materially  in  the  various  processes.  However,  it  should 
not  exceed  £2  per  fumigation,  and  I  have  therefore  taken  it  at 
that  figure  throughout,  To  this  mast  be  added  the  cost  of  fuel, 
oil,  Ac,  which  may  be  estimated  as  not  exceeding  £2  per 
fumigation  for  the  injector,  and  £3  per  fumigation  for  the 
Clayton  and  Marot  machines.} 

For  the  purpose  of  calculation  we  may  take  the  cases  of  the 
"  Bavaria,"  cit^  in  the  former  report, §  and  of  the  ""Weybridge  " 

>  U.  Kmtle  PulBtord,  of  ttio  Mnrot  flrm.  lo  wham  I  am  indebted  lor  muah  JnrDrmatlon  m 
to  tbii  procoi.  Informa  me  Ihat  <[  the  Marol  macDlne  weie  manoFnctured  on  a  larger 
scale,thlfl  price  would  bBoontiaerublyroduci-d;lin.'iilculatlnB  the  cojtoUhii  fumtgotloiw, 
I  have  Iherefora  aesUDied  that  [be  initial  Ci«t  would  be  the  ume  u  thai  ot  the  Clayton 
dllato-gOB  machine. 

f  Lae.  «(„  p,  S33. 

1  The  Marot  flno  state  that  their  opparatunc 

tiOD  tor  loel.  4o,  and  8  Iran™  [or  labour  ;  but  this  ._    _  _ 

Ine  the  machine  [or  an  hour  or  two  only,  which  In  quite  Inadequate, 
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'^ration  is  made  annually  with  an  ^app.  b,  Naft. 
will  be  seen  that  the  injector  yurthar" 
'^h  ships  such  as  may  be  geporton 
r  vessels  the  sulphor  otSSStaS 
^  the  use  of  snlphur  ^{^{JSSSS 
"ocess,  is  seen  to  byDr. 


onShipbpMd; 


o. 


*t 


L'M. 


<   -.  V 

• 

'  Weybridge  **  type  (1^  tons). 

;^ 

iaytoD. 

f 

Injector. 

liarot. 

Olayton. 

^ 

Ji 

£ 

£ 

£ 

£ 

47 

3 
2 

26 

26 

2 
2 

2 

2 

2 

2 

■  •• 

2 

3 

3 

2 

3 

3 

ra 

10 

50 

50 

10 

60 

60 

£ 

61 

102 

58 

40 

81 

67 

imber  of  fumigations,  such  as  might  be  required 
»ort,  the  economical  advantage  of  the  sulphur 
)ry  marked  ;  aud  at  10  fumigations  per  annum 
stances  the  processes  in  which  liquid  sulphur 
the  source  ot  the  gas. 

T  OF  Ten  Fumioations  per  Annum. 
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Further 
Report  on 
Destniotion 
of  Bat8  and 
Ditto  feotion 
on  Shipboard ; 
by  Dr.  Wade. 


App.  B.  NatJ.  (p.  521).  The  **  Bavaria  "  was  registered  at  3,009  tons  (4,711  tons 
gross),  and  had  a  hold  capacity  of  abont  360,000  cubic  feet.  The 
actaal  free  space  when  the  holds  were  loaded  with  cargo  would 
be  but  a  fraction  of  this,  say  one-fourth,  or  90,000  cubic  feet,  but 
as  on  account  of  absorption  and  leakage  this  space,  as  already 
shown  (p.  500),  would  have  to  be  filled  several  times  over,  we  shall 
not  be  very  far  wrong  if  we  assume  that  the  working  capacity  of 
the  hold  will  be  equal  to  its  capacity  when  empty.  Further,  to 
this  must  be  added  the  capacity  of  tbe  engine  room,  bunkers, 
cabins,  <&c.,  say  another  90,000  cubic  feet,  making  a  total  working 
capacity  of  450,000  feet. 

Now,  450,000  cubic  feet  of  gas  containing  3  per  cent,  of  sulphur 
dioxide  are  equivalent  to  13,500  cubic  feet  of  the  pure  gas,  the 
generation  of  which  would  require  2,250  lbs.  of  liquid  sulphur 
dioxide,  or  1,125  lbs.  of  sulphur.  The  cost  of  the  sulphur  dioxide 
required  for  fumigating  a  vessel  of  the  size  of  the  ''  Biavaria  "  will 
therefore  be  : — 


Liquid  sulphur  dioxide  (2,250  lbs.  at  bd,) 
Sicilian  sulphur  (1,125  lbs.  at  £6  per  ton) 


•«• 


... 


£    8.    d. 
46  17    6 

3    0    3 


The  '*  Bavaria,'*  however,  is  larger  than  the  average  cargo  steamer, 
and  such  vessels  as  might  be  expected  at  minor  ports  might  not 
average  more  than  half  this  capacity.  The  "  Weybridge,"  which 
was  registered  at  1,604  tons  (2,483  tons  gross)  will  serve  as  an 
example.  The  cubic  capacity  of  this  vessel,  including  bunkers,  ifl 
about  190,000  cubic  feet,  or  with  engine  room,  cabins,  &c.,  say 
250,000  cubic  feet. 

To  make  this  volume  of  gas  containing  3  per  cent,  of  sulphor 
dioxide  would  require  7,500  cubic  feet  of  the  pure  gas,  which 
corresponds  with  1,250  lbs.  of  liquid  sulphur  dioxide  or  625  lbs. 
of  sulphur.  The  cost  of  sulphur  dioxide  for  fumigating  a  vessel 
of  the  size  of  the  "  Weybridge  "  will  therefore  be  : — 


Liquid  sulphur  dioxide  (1,250  lbs.  at  fid.) 
Sicilian  sulphur  (625  lbs.  at  £6  per  ton.) 


... 


£    8.    d. 
26    0  10 

1  13    6 


At  first  sight,  therefore,  the  use  of  liquid  sulphur  dioxide 
seems  economically  indefensible.  But  the  cost  of  the  apparatus 
has  not  yet  been  taken  into  consideration.  Supposing  one  or 
other  of  these  apparatus  to  be  purchased  by  a  Port  authority, 
repairs  must  be  allowed  for,  and  part  of 'the  cost  must  be  written 
off  each  year  for  deterioration.  I  think  a  fair  allowance  on  any  of 
these  apparatus  would  be  10  per  cent,  per  annum,  including 
repairs  ;  for  if  the  machinery  be  kept  in  good  order,  and  the 
valves,  &c.  periodically  overhauled,  the  life  should  certainly  exceed 
the  9  or  10  years  covered  by  the  bare  sinking  fund.  It  follows 
that  the  actual  cost  per  fumigation  of  ships  of  the  above  size  will 
depend  on  the  number  of  fiimigj^tions  per  annum. 


5:17 

Supposing  that  only  one  fnmigatioii  is  made  annnally  with  an    kte.  b.  no. 
apparatHfl  of  either  of  these  types,  it  will  be  seen  that  the  injector  Puru.^ 
ia  decidedly   the   most  economical   with  ahipB  Buch  as  may  be  B^i™"™ 
expected  at  minor  porta,  whilst  for  laj^er  vessels  the  sulphnr  oi'ai^and 
apparatus  has  the  advantage  ;  and  in  either  case  the  nee  of  ealphur  Jnl^'i'^h™ 
dioxide  Uilnted  meclianically,  as  in  the  Marot  process,  is  seen  to  bjDr.WBds 
be  economicallv  indefensible." 

CoBT  or  Onb  Fumigation  peb  Ahkuu. 

- 

■•BaYiirla-tFPei3.(M»lom». 

■■WBybridgo"typea«llom). 

iDlector. 

Marot. 

Clayton. 

iDlwtor. 

Marot. 

Olaylon. 

Uqnid  ■nlphoT  dioxide... 

£ 
47 

£ 
i7 

, 

£ 
26 

£ 
26 

£ 
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3 

- 

- 

3 
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3 

3 

3 

2 

3 

2 
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3 

3 

S 

2 

3 

3 

10 

50 

50 

10 

50 

GO 

Cost  per  tumigation      £ 

61 

102 

5S 

40 

81 

57 

With  a  larger  number  of  fumigations,  sach  as  might  be  required                 I 
at  an  important  port,  the  economical  advantage  of  the  sulphur 
process  becomes  very  marked  ;  and  jiC  10  fumigations  per  annum 
it  altogether  outdistances  the  proceBses  in  which  liquid  sulphur 
dioxide  is  used  as  the  source  of  the  gas. 

Cost  uif  Tkn  Fumiqationp  pkr  Annuu. 

~ 
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"WByliridge-lyped^fflMtomii 
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in,n,va,K       Calcnlating  these  fignres  in  a  similar  manner  for  2,  5,  and  20 
~  fumigations  per  annum,  the  results  embodied  in  the  following 

•portM         table  are  obtained  : — 


Aprboxixatk  Cost  or  FuMiGATDro  with  SvIiPhub  I>ioxii>k  raoM 

Yaeious  Souvcb. 


R«ii*ad 


iSUpboMdi 
fDr.Wafdtu 


"BaT&ria'tTpfli 

"Weytvidce** 

m* 

Knmberof 
Veneis  Famigated 
per  Aimvm. 

Liquid  dioxide. 

Sulphur 

Liquid  dioxide. 

Solphir. 

Injector.    Bknrar. 

Injector.    Blower. 

£ 

£ 

£ 

£ 

£ 

A 

^^uO                 ••*             *••             ••• 

61 
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58 

40 

81 

5T 
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77 
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Si 
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XOD                 *••            ••*            ««• 

52 
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13 

31 

36 
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52 
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It  is  clear,  therefore,  that  except  in  the  case  of  a  single  disinfec- 
tion per  annum  of  a  comparatively  small  vessel,  the  snlphor 
process  is  economically  superior  to  the  processes  in  which  the  gas 
is  obtained  from  liquid  sulphur  dioxide. 

c.    The  Relative  Practicability  of  the  Various 

Methods. 

The  great  objection  to  liquid  sulphur  dioxide  as  a  source  of  the 
gas  is  the  difficulty  of  transport.  As  the  pressure  of  the  vapour  is 
very  considerable  even  at  ordinary  temperatures,  a  large  margin 
of  ^ety  must  be  secured  by  storing  it  in  costly  steel  vessels,  the 
weight  of  which  is  necessarily  several  times  that  of  the  liquid 
they  contain.  Further,  as  sulphur  yields  double  its  own  weight 
of  sulphur  dioxide — 1  lb.  giving  12  cubic  feet  of  the  pure  gas- 
half  the  weight  of  the  dioxide  is  obtained  from  the  surrounding 
air  when  the  gas  is  made  by  this  method. 

Hence  there  is  not  only  less  material  to  be  carried  for  a  given 
amount  of  fumigation,  but  the  weight  and  cost  of  the  packages, 
sach  as  bags  or  light  wooden  casks,  is  almost  negligible.  Add  to 
this  that  sulphur  in  barrel  or  bag  is  carried  by  train  or  vessel  ss 
ordinary  freight  at  the  usual  merchandise  rates,  whilst  the  liqnid 
sulphur  dioxide  is  classed  as  a  chemical,  and  conveyed  only  under 
special  restrictions,  it  is  evident  that  the  sulphur  process  has  a 
very  great  practical  advantage. 

Moreover,  whilst  the  working  of  the  sulphur  process  is 
practically  free  from  danger  either  to  the  operators  or  to  those 
aboard  the  vessel,  this  can  scarcely  be  said  of  the  processes  in 
which  the  gas  is  generated  from  the  liquid. 
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In  the  first  place,  the  gas  thus  produced,  whether  the  dilution    Apr,  b,  so  6. 
ia  effected  by  the  injector  or  the  blower,  ia  quite  inviaibie,  and  the  purtber" 
farther  experience  gained  during  the  present  aeriea  of  experiments  §^^^o„ 
has  convinced  aie  of  the  practical   importance    of    this   point.  oiRaMand 
When,  as  must  necessarily  happen,  the  gas  leaks  through  parti-  JJJ^ShiphoSd: 
tioQB,  ice.,  workers  in  adjacent  compartments  of  the  vessel  are  byOr.  Wada,' 
warned  by  the  smell ;   but  whereas  with  the  Clayton  gas  a  glance 
shows  the  direction  of  escape,  with  the  pure  sulphur  dioxide  there 
is  no  such  aid,  and  consequently  considerable  risk  of  inhaling  the 
gas.     This  perhaps  does  not  matter  much  to  persons  conversant 
with  its  properties,  but  it  would  be  distinctly  dangerous  to  men 
unnsed  to  it;   not  seeing  what  to  avoid  they  might  very  well 
inhale   enough   to    impair   their   judgment,  and  render    escape 
difficult. 

The  second  possibility  of  danger,  wkich  applies  practically  only 
to  the  injector  method,  is  the  risk  of  bursting  the  cylinders  of 
liquid  dioxide  at  the  high  pressures  to  which  they  may  be  sub- 
jected when  heated.  The  pressure  of  saturated  sulphur  dioxide 
at  the  temperature  of  boiling  water  is  385  lbs,  per  square  inch,  and 
this  of  course  can  be  provided  for  by  testing  each  cylinder  to  the 
limit  of  safety,  But  there  are  two  possible  errors  by  which  the 
pressure  might  be  raised  above  the  danger  point.  In  the  first 
place  the  water  might  by  carelessness  be  allowed  to  boil  away,  in 
which  case  the  pressure  of  the  vaponr  would  increase  at  an 
enormous  rate — at  150°  C,  it  reaches  some  1,300  lbs.  In  the 
second  place,  the  cylinder  through  carelessness  might  be  filled 
nearly  to  the  valve  with  the  liquid,  so  that  there  was  insofiicient 
space  for  its  very  rapid  expansion.  An  instance  of  this  happened 
in  my  personal  experience,  though  fortunately  with  no  further 
damage  than  the  destruction  of  a  pressure  gauge.  It  is  doubtful 
whether  these  occurrences  could  be  provided  against  by  the  intro- 
duction of  safety  valves,  as  the  preasnre  in  such  case  would 
probably  increase  too  fast  for  the  valve  to  afford  adequate  relief. 


VII._GENERAL    CONCLUSIONS    AND    SUMMARY. 

On  the  whole  I  have  come  to  the  conclusion  that  the  Clayton 
apparatus,  modi&ed  to  supply  dilute  sulphur  dioxide  as  described 
in  the  preceding  section  of  this  report,  will  prove  the  best  adapted 
to  practical  requirements.  As  I  showed  in  my  former  report," 
damage  to  cabin  fittings  may  be  obviated  by  merely  covering 
them  with  paper,  and  metals  will  not  be  tarnished  if  they  are 
covered  with  a  thin  layer  of  whitening  or  vaseline. 

The  cost  for  any  of  the  larger  British  ports  can  hardly  be 
regarded  as  prohibitive  having  regard  to  the  magnitude  of  the 
public  interesta  involved.  For  the  smaller  ports  any  adminis- 
trative or  financial  difficulty  might  be  met  either  by  employing 
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a  smaller  apparatns,  which  would  cost  not  much  more  than 
half  the  price,  but  would  take  a  proportionally  longer  time  to 
do  the  work ;  or  by  mounting  the  full-sized  apparatus  on  a  rail- 
way truck  for  common  use  between  several  ports.  It  is  improbable 
that  it  would  be  required  at  two  pons  at  the  same  time,  as  cases  of 
infection  with  plague,  cholera,  or  yellow  fever  on  shipboard  are  of 
infrequeut  occurrence  in  this  country. 

An  alternative  method  would  be  to  establish  the  necessary 
apparatus  at  the  principal  ports,  and  to  relegate  to  these  ports  until 
after  fumigation  infected  ships  arriving  at  other  ports. 

As  I  have  stated  in  the  opening  paragraphs  of  this  report,  fumi- 
gation with  sulphur  dioxide  is  the  means  by  which  administrative 
-requirements  can  be  best  satisfied.     The  bactericidal,  insecticidal, 
and  rat-destroying  powers  of  this  gas  may  be  now  said  to  be 
definitely  established,  and  its  limitations  fairly  well  defined.    I 
have  now  no  doubt  that  any  cargo  may  be  disinfected  by  means  of 
it,  pro\ided  sufficient  time  be  allowed.      For  ordinary  purposes 
from  eight  to  twelve  hours'  steady  fumigation  with  3  per  cent  gas, 
followed  by  digestion  with  dosed  haiches  for  a  similar  perU)d^ 
should  prove  ample,  whilst  in  extreme  cases,  in  which  it  is  vital 
that  the  cargo  should  be  penetrated  to  the  centre,  a  repetition  of 
this  treatment  without  opening  the  holds  will,  as  I  have  indicated 
in  an  earlier  section  of  this  report  (p.  493,  footnote),  probably 
suffice. 

The  problem  of  fumigating  a  ship  in  order  to  destroy  rats, 
insects  and  pathogenic  bacteria,  without  damaging  either  the 
vessel  or  any  portion  of  its  cargo,  seems  in  the  literal  sense  to  be 
insoluble ;  it  is,  at  all  events,  as  yet  unsolved.  Fumigation  with 
sulphur  dioxide  fulfils  the  first  set  of  conditions,  but  in  certain 
instances  does  not  fulfil  the  second  set.  After  all,  it  was  hardly 
to  be  expected  that  an  agent  would  be  found  which  would  destroy 
living  things  as  diverse  as  animals,  insects,  and  microscopic  fungi, 
whilst  leaving  seeds,  fruit,  and  meat  unharmed  ;  and  it  is  indeed 
somewhat  remarkable  that  an  agent  as  toxic  as  sulphur  dioxide 
has  proved  to  be  should  leave  the  |:reat  majority  of  articles  of 
cargo  undamaged. 

It  remains  to  suggest  a  procedure  with  articles  of  cargo  vhich 
are  damaged  or  destroyed  by  sulphur  dioxide.  For  practical 
purposes  these  may  be  classed  under  the  following  heads  :— 


Moist  f oodfltaflB. 


Grain  and  derived  substanoes. 


Fruit. 

Vegetables. 

Fresh  meat 

(but  not  frozen  meat;. 


Wheat  in  bags. 
Flour. 


At  NewOrleanB,  whore  f  iim  igat.ion  of  vesselH  is  of  very  frequent  acp.  B,  No.a, 

occarrence,  fruit  and  airailar  articles  liable  to  damage  are  asaally  FariheT" 

diecharged  into  lighters  alongside  the  vessel   at   the  quarantine  Report  on 

station,  and  such  a  course  might  be  adopted  in  this  coniitrj,  the  oi™'*iasnii' 

workm<?.n  being  protected  from  possible  contact  with  infected  rats  DisintHation 
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or  their  excreta  by  suitable  boots  and  gloves.  by  Dr.  wad* 

As  I  have  already  stated,  I  do  not  think  that  damage  to  bnlk 
wheat  would  be  appreciable  under  the  proposed  conditions,  bnt " 
justice  to  the  consignees  of  this  and  of  other  articles  of  cargo  at  all 
liable  to  damage,  notiticatiou  onght  in  every  case  he  made  to  them 
of  the  treatment  to  which  their  goods  have  been  subjected. 
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The  resnlte  of  this  and  the  previous  enquiry  int«  the  varioaa 
processes  of  fumigation  with  anlphur  dioxide,  as  applied  in  the 
destruction  of  rats  and  in  disinfection  on  shipboard,  may  be 
summarised  as  under  ; — 

1.  Hats  and  insects  would  be  destroyed  in  less  than  two  honra 
by  the  uniform  dittnsion  of  at  most  05  per  cent,  of 
sulphur  dioxide.  This  condition  is  easily  and  quickly 
realised  in  cabins  and  empty  holds,  and  in  the  space 
aroand  the  cargo  in  a  loaded  hold  ;  but  owing  to  the 
extensive  absorption  of  this  gas,  air  containing  3  per 
cent,  of  it  must  lie  circulated  around  the  cargo  for  8 
to  12  hours  to  ensure  adequate  penetration. 

.  Pathogenic  bacteria  in  exposed  places  woald  also  be  de- 
stroyed by  the  above  treatment ;  and  if  the  hold  bo 
closed  for  a  like  period  afterwards,  sufBcient  penetra- 
tion will  have  taken  plaee  to  ensure  the  disinfection  of 
all  those  parts  of  the  interior  of  the  cargo  in  which 
these  bacteria  are  likely  to  be  present.  Complete 
penetration  can  in  extreme  cases  be  secured  by 
repeating  the  fumigation  without  opening  the  hatches. 

.  Textile  fibres  and  fabrics,  metals,  and  furniture  are  not 
affected  by  snlphnr  dioxide,  but  are  liable  to  injury  by 
the  accompanying  sulphuric  acid  when  the  gas  is  pro- 
duced by  burning  sulphur,  unless  they  are  protected 
by  means  of  a  suitable  covering.  Jnte  in  bales  is  not 
affected  in  any  case. 

Moist  foodstuffs,  such  ae  fruit,  vegetables,  and  fresh 
meat,  are  uneatable  after  exposure  to  sulphur  dioxide, 
and  wheat  in  bags  is  rendered  useless  for  bread  making ; 
867S3  a  I.  i 
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but  owing  to  the  slowness  of  penetration  wheat  in  bulk 
is  not  seriously  affected.  Barley  and  maize  are 
practically  unaffected  by  fumigation  with  sulphur 
dioxide. 

4.  Sulphur  dioxide  may  be  generated  for  the  above  purposes 
either  from  sulphur  or  from  the  liquefied  gas,  the 
former  process  being  on  the  whole  preferable  on  the 
ground  both  of  convenience  sLnd  of  economy.  By  com- 
bining a  small  sulphur  furnace  with  a  large  air  blower, 
and  providing  suitable  distributing  valves,  several 
holds  may  be  supplied  simultaneously  with  sulphur 
dioxide,  in  concentration  sufficient  for  the  above 
purposes. 
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I.— Object  and  Scope  op  the  Investigation. 

Although  it  has  loDg  been  recognised  that  Btaphylococci  are 
&mong  the  commonest  and  most  pot«nt  agents  of  snpptinition  and 
sepsis,  the  extent  to  which  specific  differences  obtain  amongst  the 
pathogenic  staphylococci  has  not,  up  to  the  present  time,  been 
satisfactorily  determined.  The  object  of  the  present  investigation 
has  been  to  throw  some  light  upon  this  matter. 

Recent  observations  carried  ont  on  behalf  of  the  Boanl  have 
Bhovrn  that  staphylococci  occnr  more  frequently  than  any  other 
bacteria  on  the  surface  of  the  normal  human  skin,  that  they  abound 
in  normal  human  saliva,  and  that  they  are  frequently  present  in 
air  and  dnst.  Satisfactory  differentiation  of  these  staphylococci 
by  the  older  cultural  methods  having  been  fonnd  impossible, 
search  was  made  for  further  characters,  the  possession  or  non- 
possesBton  of  which  should  serve  as  additional  criteria  whereby 
staphylococci  could  be  distingnished  from  one  another.  As  a 
result  of  this  search  it  was  found  that  staphylococci  could  be 
differentiated  by  taking  into  account  (in  addition  to  their  ordinary 
morphological,  tinctorial,  and  cultural  characters)  their  positive  or 
negative  response  to  each  of  the  following  eight  physiological 
tests,  viz.  : — 

(1.)  The  clotting  of  milk  within  one  week  at  37°  C. 
(2.)  The  liquefaction  of  gelatin  within  one  week  at  22°  0. 
(3.)  The  reduction  of  neutral  red  within  48  hours  at  37°  C. 
under  anaerobic  conditions. 
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(4.)  The  reduction  of  nitrate  to  nitrite  within  three  days  at 
37^  C. 

(5.)  The  production  of  an  acid  reaction  when  cultivated  for 
one  week  at  37°  C.  in  a  Lemco-litmus  medium  contain- 
ing 1  per  cent,  of  maltose. 

(6.)  The  same,  with  lactose  (instead  of  maltose). 

(7.)  The  same,  with  glycerin. 

(8.)  The  same,  with  mannite. 

All  the  tests,  with  the  exception  of  No.  3,  are  carried  out  under 
aerobic  conditions. 

Some  300  staphylococci,  isolated  chiefly  from  the  skin,  were 
submitted  to  these  tests,  with  the  result  they  were  separable 
into  a  large  number  of  different  types.  It  was  found,  howerer, 
that,  although  a  variety  of  staphylococci  abound  on  the  normal 
human  nkin,  one  staphylococcus  in  paiticuiar,  xK>s8esBed  of  definite 
and  uniform  characters  and  responding  to  the  eight  physiological 
tests  in  remarkably  uniform  fashion,  occurred  there  far  more 
frequently  than  any  other  micro-organism,  and  thus  might  be 
considered  characteristic  of  the  skin  in  the  same  way  thiat  B.  boll 
is  characteristic  of  the  intestine  and  Streptococcus  salivarins  of 
secretions  of  the  mouth.  This  skin  staphylococcus  appears  to  be 
identical  with  one  described  by  Welch  in  1898,  and  named  by  him 
SlafihylococcuB  epidermidis  cUbus.  That  name,  accordingly,  was 
retained  for  it,  although  Welch  had  used  only  the  ordinary  cultural 
tests,  and  had  in  consequence  been  unable  to  decide  whether  his 
skin  coccus  was  really  distinct  from  Staphylococcus  pyogenes  or 
was  merely  a  variety. 

The  chief  object  in  view,  while  carrying  out  this  investigation 
of  skin  staphylococci,  was  to  determine  whether  a  bacteriaj  test 
could  be  found  whereby  particles,  detached  from  the  BVLrfsce  of 
the  human  body  and  floating  in  the  air,  could  be  identified. 
Later  in  the  investigation,  when  examining  the  characters  of 
staphylococci  is6latiBd  from  air  under  various  circumstances, 
evidence  was  obtained  that  the  presence  in  air  of  Staphylococctis 
epidermidis  albus  does,  as  a  matter  of  fact,  constitute  an  index  of 
this  kind. 

The  staphylococci  from  skin  and  air  encountered  in  the  above 
investigation  appeared  for  the  most  part  devoid  of  virulence  for 
the  mouse  or  guinea-pig  on  subcutaneous  injection  into  these 
animals. 

A  few  staphylococci  were  isolated  from  morbid  tissues  and  sub- 
mitted to  the  same  tests,  but  at  the  time  of  writing  the  report  the 
number  of  pathogenic  staphylococci  examined  was  too  small  to 
justify  any  very  definite  conclusion  as  to  their  uniformity  or 
diversity. 

In  the  present  report  we  in  the  first  place  record  the  results  of 
the  examination  which  we  ha  vo  made  of  the  characters  of  a< number 
of  staphylococci  isolated  from  human  disease-processes  of  varying 
site,  type,  and  severity.  We  then  consider  the  kinds  of  patho- 
genic staphylococci  which   we  have  been  able  to  distinguish,  and 
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their  relative  frequency  in  disease.      In  this  connection  there    app  b^Hoc' 
wiU  be  need  to  discuss  the  question  of  pigment-production  by  Bioio^«ki 
Khe  staphylococci,  and  its  worth  as  a  differential  character.    We  *^*'*'?*^JJl^ 
Ubo  describe  observations  which  we  have  made  on  a  culture  medium  ^thoLnio  fo 
not  hitherto  used  for  the  differentiation  of  staphylococci,  but  5Sl£wlp?iS 
which  appears  of  considerable  value  for  this  purpose.    Finally  we  oo^on, 
discuss  the  staphylococcus  ^roup  as  a  whole  in  the  light  of  our 
obeervations  up  to  the  present  time. 

In  course  of  this  inquiry  a  series  of  observations  were  made  of 
the  characters  of  staphylococci  present  in  normal  human  saliva. 
The  results  of  this  investigation  are  appended  to  the  report  as  an 
addendum. 

II.— Pathogbnic  Staphylococci. 

Sources. — Some  58  strains  of  staphylococci  have  been  examined 
from  sources  as  widely  diverse  as  possible.  The  sources  in  question 
may  be  summarised  as  follows  : — 

Inflamed  skin. — Boils,  sycosis,  sinus  of  abscess. 

Inflamed  mucous  membranes. — Scarlatinal  rhinitis,  simple 
tonsillitis,  pharyngitis  (simple,  scarlatinal  and  diph- 
theritic), cystitis. 

Inflamed  serous  membranes. — Peritonitis,  meningitis. 

Lung. — ^Pneumonic  sputum. 

Suppuration  and  abscess. — Suppurating  wounds,  and  spon- 
taneous abscess  in  various  situations  (nose,  neck,  leg), 
cerebral  abscess,  acute  otitis  media  and  its  complica- 
tions (mastoid  abscess,  lateral  sinus  thrombosis),  acute 
necrosis  of  bone,  osteo-myelitis,  suppuration  in  malig- 
nant disease. 

Pyamiia  and  septiccemia. — Puerperal,  and  secondary  to 
suppurative  processes  in  connection  with  bone  and 
elsewhere. 

Malignant  disease. — ^^  Micrococcus  neoformans.^^ 

In  many  of  these  cases  the  staphylococcus  was  clearly  the 
primary  exciting  cause  of  the  morbid  process,  but  this  was  not  so 
in  a  large  number  of  instances.  We  have  concerned  ourselves 
with  all  cases  in  which  staphylococci  appeared  to  take  a  share  in 
the  production  of  diseased  conditions,  whether  as  primary  or 
secondary  agents.  Their  importance  as  secondary  infections  is 
very  great,  though  perhaps  less  than  in  the  case  of  streptococci. 

We  group  our  staphylococci  in  four  main  divisions,  the  specific 
value  of  which  we  shall  discuss  later.  In  the  first  and  numerically 
the  largest  group  we  include  those  cocci  which  in  their  general 
characterscorrespond  with  Staphylococcus  pyogenes  aureus.  In  the 
second  group  we  include  those  which  resemble  that  organism  in 
eyerything  save  the  production  of  an  orange  or  yellow  pigment ; 
organisms,  that  is,  corresponding  with  Staphylococcus  pyogenes  albus. 
The  third  group  contains  the  cocci  which  appear  identical  with 
Staphylococcus  epidermidis  albus.  In  the  fourth  group  we  include 
^pqjB  jtitphylococci    which  cannot  be  referred  to   any  of    the 
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ed  to  clot  milk,  hut  we  do  not  regard  this 
separating  them  from  the  true  Staphylococ 
which  they  may  be  deemed  a  variety.     F 
more  or  less  definitely.     In  other  eases 
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'  It  will  he  seen  from  this  table  that  we  have  met  with  the  white    APPil 

form  of  Staph ylococc OB  pyogenes  mach  lesa  freqnently  than  with    ^^^^m 
the  orange  form.     Of  the  seven  examples  which  we  met  with,  two  oh»r3 
were  artificially  derived  by  subculture  from  a  strain  which  was  p^£3 
originally    orange.      One    specimen    was   received    from  Krai,  of   ^^^ 
Prague,  as  a  typical  Staphylococcus  pyogenes  allms.     The  table   oorda 
shows  that  in  their  biological  reactions  these  white  forms  are 
identical    with  Staphylococcus   aureos.      The    only   e'xeeption    is 
No.  5,  which  failed  to  form  acid  with  glycerine  and  which  differed 
also  in  the  rate  at  which  gelatine  was  liquefied  :  this  example  may 
possibly   belong  to  a  different  type,  though  most  conveniently 
included  in  the  above  table. 

^The  relationship  between  Staphylococcus  pi/ogenes  (I'ti-eua 
and  atbtia. 
The  observations  which  we  have  set  forth  above  support  the 
cont«ntion  of  many  writers  that  these  organisms  are  but  varieties 
of  one  species.  The  two  were  originally  distinguished  by 
Rosenbach  in  1884,  and  Passet,  in  I8ti5,  added  a  third  form 
which  he  termed  Staphylococcus  pyogenes  citreus.  Rodet  and 
Courmont  considered  the  question  of  pigment  to  be  merely  of 
varietal  importance.  R.  0,  Neumann  ( Archiv.  f.  Hygiene  Bd.  XKX. 
No.  1,  and  also  Lehmann  and  Neumann,  Snd  edition,  ITOl,  Vol.  II. 
(English  translation),  p.  181)  showed  thai  both  white  and  yellow 
subcultures  could  be  obtained  from  pure  cultures  of  Staphylo- 
coccuB  pyogenes  aureus,  and  Lehmann  and  Neumann  include  all 
three  forms — aureua,  citreus,  and  albua — under  the  single  specific 
title  "  Micrococcus  pyogenes." 

In  the  course  of  oar  investigations  upon  the  pathogenic  strepto- 
cocci we  have  paid  careful  attention  to  this  matter,  and  have 
conducted  a  number  of  experiments  which  tend  to  prove  the 
identity  of  the  white  and  orange  strains  of  Staphylococci! a 
pyogenes.  We  base  our  conclusion  as  to  their  identity  upon  the 
following  considerations,  all  of  which  are  founded  on  our  own 
personal  observation, 

(1)  From  the  pus  of  acut«  abscessea.  boils,  and  other  cuppurative 
processes  staphylococci  can  be  isolated  which,  on  such  a  medium 
as  agar,  present  every  shade  of  colour  between  vivid  orange  and 
pure  white,  but  which  do  not  otherwise  differ  from  one  another 
in  any  biological  character.  Differences  as  to  pathogenic  power, 
which  have  been  alleged  to  exist,  probably  depend  in  part  upon  a 
confusion  between  between  Staphylococcus  pyogenes  albos  and 
the  much  more  feebly  virulent  Staphylococcus  epidermidis  albus. 
By  the  employment  of  the  eight  differential  tests  this  fallacy  can 
be  avoided,  and  we  have  been  unable  to  find  any  difference  at  all, 
in  pathogenic  power  or  in  any  other  character,  between  the  two 
forms.  Staphylococcus  pyogenes  aureus  and  albua,  save  only  the 
difference  of  colour. 

(2)  The  formation  of  pigment  by  these  staphylococci  is  a  very 
variable  and  inconstant  physiological  property.  ■  Individnal  strains 
of  aureus  frequently  show,  from  the  first,  variations  in  the 
brilliancy  of  their  pigment ;  some  are  vivid,  some  dull  orange, 
some  yellowish  or  lemon-tinted.  Even  if  of  a  vivid  orange  when 
lirst  isolatod,  the  organism  almost  invariably  loses  its  brilliancy 
<m  prolonged  subcultute  and  lapses  into  a  faded  yellow  or  cream- 
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r.  oolonred  growth.  Fordier,  tfao  canditioiis  Trndesr  wkU  Ai 
organinn  is  grown  largely  affiaet  lis  ciiromograuB  j^amrnak,  lb 
hove  habitmily  noticed  in  piste  ouitivatioiis  that  Urn  copfi 
pigotieni;  is  best  developed  in  outlying  colonies  whicii.  bate  bm 
xape  for  dereiopment.  Where  the  coloniBS  are  cloaely  cieeiiii 
the  pif^nmuation  lb  feeble  or  almost  abaentL  Tempoatere  ahi 
ezertB  an  important  influence ;  the  pignLamk  ie  nuicli  man 
brilliant  when  the  organian  ie  grown  at  23^  C»  than  at  ST  C.  B 
has  happened  repeatedly  in  the  conrse  of  cfaese  inTeadgataoBS  tW 
we  have  cuitivaKCed  &om  pna  or  otiier  pajrfcrtirtgf^  material  t 
ataphyiocoeena  which  in  the  primary  agarcnltnre  at  37°C.^9peH«i 
devoid  of  yellow  pigmtau.  Yet  on  anbenltoze  at  tiie  lover 
tranperatnre  many  ai  tlieae  grew  of  a  TirtlTniiit  arange  tznL  T^ 
supposed  '^albna'*  proved  an  '^anrena'^  in  di^gitiae*  Bsm»  we 
adopted^  ae  a  routine  method  in  detarmining'  pi^;tiirt«i  fonaalMBy 
growth  on  agar  fior  one  week  at  22f  C. 

(S)  We    have    rv^peated    Neumann's    ofaservatums   as   to  the 
poanbility  of  cultivaiing  white  atraina  from,  a  priinithreiy  oaagb 
growth    Thirteen  different  atraina  of  StaphTiocoeeiB  itj  iinins 
aureus^  derived  in  most  cases  from  sngie  ooLoniea  of  the  crigiMl 
culture^  and  of  ondoubted  purity,  w«e  plated  out  cm  sgar  md 
incubated  at  22?  G.    In  almost  ev«ry  instuice  the  eoleiiies  wliek 
developed  showed  consd^cable  d^erencea  in  tiie  intniBitf  of 
their  pigmentation^  and    in  five  or    mjL  cases  pofeetly  wMte 
colonies  arose  amongst  the  orange  ones*    Subcultures  firam  xhm 
maintained  their  white  character  even  over  many  i»M«itlia^  ud 
are  still  wiiite  at  the  time  of  writing'  this  report.    T!m  gretM 
care  was  takken  to  avoid  the  incluson  of  accidental  ecotamim* 
tioos  from    the  air,  and  all  colonies  which   aeoned  likelj  to 
have  had  such  an  origin  were  rejected.    The  white  subcnltnia 
were  sibmitted  to  the  eight  differential  testsy  and  always  pfoved 
identical  in  their  reactions  with  the  original  growth.    Wenaj 
quote  one  example  of  tiiis  identity.    A  culture  of  typical  uA 
brightly  coloured  Staphylococcus  pyogenes  aureus  was  otomfld 
from  an  abscess.    It  reacted  poeltively  to  all  the  eight  tests  eKeft 
in  the  clotting'  of  milk  and  the  reduction  of  neutral  red,  and  it 
killed  a  guinea-pig  in  two  days  with  general  septicaemia.    Afkcrt 
month  or  so  of  subculture  it  was  plated  out  on  agar  at  22°  C.  tf 
above  described,  and  from  col<HLies  <m  the  agar  plate  two  pore 
subcultures  were  obtained,  one  golden  yellow  and  the  other  dead 
white.    These  two  strains  were  identical  in  th^r  reactions  to  the 
eight  differential  tests.     Both  proved  equally  faUal  when  injected 
into    guinea-pigs.     From   the    heart's    blood  of    the  goinea-pi? 
injected  with  the  white  calture,  a  white  coccus  was  lecoTCivdf 
which,  on  being  subjected  to  the  differential  testsy  was  foand 
unaltered  in  every  respect.     In  another  instance  of  the  same  kind 
which  was  very  fully  tested   by  subjection  to  no  less  than  20 
differential  tests,  a  slight  difference  was  noted  between  the  orange 
and  white  sabcnltures  obtained ;  the  orange  subculture  formed 
acid  with  the  glncosides,  aalicin,  and  coniferin,  while  the  white 
subcnlture  failc^d  to  do  so ;  but  we  cannot  lay  much  stress  on  this 
since  the   ordinary  forms  of  Staphylococcus  aureus  habitu^T 
fail  to  form  acid  with  the  glncosides. 

Our  observations  have,  therefore,  satisfied  us  that  StaphylocoocsB 
pjogenea  idbua  la  meteVj  a  ncfa-iB>\s°^«a\«l  ^^lasuifcY  of  the  goMaii 
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nd  thfit  StaphylooocCDB  pyogenes  citrooB  is  an  intermediate  AJP.B.MaT. 
.    Tlie  chromogenesis  is  a  physioloj^ical  fanction  whicb  is   BioiofUal 

lost.  Oar  ezperiments  have  not  yielded  any  instance  ot  jJiSS^^ 
Q  of  a  chromogeaic  fnnctioE  in  a  primitively  white  variety,  pathonnio  tor 
ecies  may  conveniently  be  termed  Staphyiococcna  pyogeDes,  ""rttrttMHi 
ffixee  "anrene,"  "alboa"  and  "citrens"  being  employed   Gordon. 

desired.  Its  cardinal  reactiona  are  the  formation  of 
I  mannite  media,  and  the  rapid  liqaefaction  of  gelatin, 
'  manifested  in  48  honrs.  This  is  clearly  the  most 
ant  and  virulent  of  the  pathogenic  Btaphylococci  as  well  as 
nmonest. 


C.  Staphylocoeaw  epidettnidia  allnu  group. 

rtain  nnmber  of  the  Btaphylococci  which  we  have  met  with 
rbid  conditions  are  identical  with  the  common  white 
looooooB  of  the  skin.  In  many  cases  they  were  associated 
^er  and  more  actively  pathogenic  bacteria  ;  nevertheless,  aa 
U  show,  they  cannot  be  excluded  from  some  share  in  the 
tiou  of  disease.  The  reactiona  of  the  strains  we  have  tested 
a  in  the  following  table. 
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It  has  been  previously  shown  that  Staphy locoocos  epidei 
albuB  gives  a  positive  raspunae  to  seven  of  the  eight  differenttj 
teals,  the  negative  being  in  respect  of  maunite,  in  which  mediam 
not  only  ia  no  acid  reaction  pro  laced,  bat,  by  the  end  of  a  week, 
a  dietinct  increase  in  alkalinity. 

The  specimens  shown  in  Table  III.  have  been  referred  to  this 
speciea  chiefly  on  account  of  the  negative  response  to  the  mannite 
test.  Bnt  they  also  showed,  almost  withont  exception,  a  mnch 
slower  rate  of  liquefaction  on  gelatin  than  is  seen  with  Staphylo- 
coccaa  pyogenes.  The  latter  organism  shows,  in  streak  cnltnrea 
on  gelatin,  a  marked  gutter  of  liquefaction  in  two  days  ;  in  the 
case  of  StaphylococcuB  epidnrraidis  albus  four  or  Qve  days  uaoally 
elapae  before  this  is  seen  ;  in  snbcultares  it  is  even  later  id 
appearing.  In  one  of  oar  cases,  however,  viz..  No,  4,  liqaefaction 
was  marked  in  two  days.  There  is  also  a  difference  between  the 
akin  coccns  and  the  true  .Staphylococcus  pyogenes  iu  their  action 
on  neutral  red,  the  former  having  a  more  prononnced  reducing 
action.     To  this  we  shall  refer  later. 

An  examination  of  the  sources  from  which  we  have  isolated  tht 
Staphylococcus  epidermidis  alboa  will  make  it  e\'ident  that  in 
moat  casea  it  was  merely  present  an  an  accessory  piithogeuic  agent,  ; 
and  sometimes  as  an  evident  contamination  from  Ihe  skin  or 
urethra.  Nevertheless  we  have  included  one  or  two  such  cases  as 
good  examples  of  the  value  of  the  differential  teats,  and  especially 
of  the  mannite  reaction.  These  at  once  serve  to  identify  this 
micro-organism  which  ia  so  liable  to  contaminate  blood  cultures 
and  lead  the  observer  astray.  Bat  it  would  probably  be  an  error 
to  imagine  that  this  organism  is  always  a  skin  contamination.  It 
probably  plays  a  part,  though  usually  a  subordinate  one  in  pathih 
logical  process.  It  is  not  always  wholly  without  effect  in 
producing  a  slight  inftammatory  reaction  when  inoculated  sab- 
cntaneoualy  in  the  guinea-pig.  Welch  attributed  "stitch  abscess" 
in  wounds  to  its  influence,  and  Dudgeon  and  Sargent  found  it  very 
commonly  present  in  "  aseptic  "  wounds,  that  is  in  wounds  healing 
by  flrst  intention,  and  they  regard  it  as  playing  a  part  in  Uie 
production  of  the  mild  non-suppurative  iuflammation  by  which 
such  wounds  heal  {Lancet,  Nov.  17,  1906).  Further,  Dudgeon 
and  Bargeut  have  pointed  out  its  extreme  frequency  in  peritoneal 
inflammations,  showing  that  it  appeara  early  in  primitively  aseptic 
hemorrhages  into  the  peritoneum.  We  also  have  found  it  ia 
peritonitis.  In  two  of  onr  casea  (viz.,  a  boil  and  an  acute  otitis 
media)  it  was  present  apparently  in  pure  culture  or  without 
admixture  with  any  other  known  pathogenic  organiam. 

The  last  specimen.  No,  10  in  Table  IU.  ia  of  coneiderable 
interest.  It  was  kindly  furnished  us  by  Dr.  Paine  of  the  Cancer 
Hospital  as  an  example  of  Doj-en's  "  Micrococcus  neoformaoB," 
Doyen  has  put  forward  this  organism  as  the  exciting  cause  of 
cancer  and  other  new  growtha.  Dr.  Paine  haa  studied  the  subject 
with  Doyen  in  Paris,  and  though  he  does  not  share  bis  views  ae  tu 
the  causal  relationahip  of  the  coccua  to  new  growths,  he  has  fonnd 
the  organism  in  25  per  cent,  of  the  cases  he  has  examined  in  this 
country.  We  consider  that  Dr.  Paine's  experience  warrants  us  in 
accepting  this  specimen  as  a  genuine  example  of  "  Micrococcus 
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imnB;"      It    proTM    to    be  a    typical    "  StaphylocoGcas    App.-B,HaT.  - 
bkicUs  albas,"  and  a  cairefal  stady  of  what  Doyen  bimaetf  BioioBtaa 
littea  on  the  snbject  (E.  Doyen, "  Etiologie  et  Traitement  de  °^^S^^^ 
r,"  Paris,  1901)  shows  that  hie  own  accoant  of  the  cnltiiTal  pkiS^niaior 
her  charactsrs  of  hifl  micrococcnB  accords  quite  well  with   JJ^ii^'lSli 
of  this  cocoas  of  the  normal  skin,  Oordon. 


^ariout  Btaphylococci  not  referable  to  the  prectding  grottps. 

re  remain  certain  ataphylocoooi  met  with  in  these  inveatiga- 
trhich  we  cannot  refer  either  to  Staphylococcos  pyogenes  or 
tphylococcns  epidennidis  alhaa.  We  groap  these  together 
Qvaidenoe  in  Table  IV.,  thoagh  most  of  them  hsTe  litUe  in 
on  with  one  another. 

— EXAMPLBS  of  Vabiouii  BtapHTLOOOCCI  met  with  in  DlSHASB- 
SSBS,  not  BBFBBABItB  to  ANY  of  the  Pbbobdiho  Fobus. 
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8  five  staphylococci  in  the  above  table  are  all  single  examples, 
10  two  of  them  are  alike  in  all  respects.  We  hesitate  to  draw 
conclosions  from  snch  chance  apecimens,  for  only  when  a 
horganism  has  been  met  with  several  times  ander  similar 
logical  conditions  does  it  become  joatifiable  to  attach  mach 
-tance  to  iia  presence.  Iq  the  case  of  Nos.  3  and  4  we  do  not 
ler  that  there  is  any  evidence  to  connect  the  coccns  with  the 
led  condition,  althoagh  we  record  the  reactions  for  fntnre 


J.1  and  !3are  identical  in  theirrosponseto  the  eight  differential 
bnt  differ  in  their  capacity  for  growth  on  gelatine  at  22°  0. 
were  obtained  from  their  respective  sonrcea  in  pDr«  or  almost 
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pnre  onlttu-e,  and  may  well  have  been  connected  with  the  morbid 
condition.    We  are  unaware  that  anch  cocci  have  previonaly  been 
deacribed,  but  we  are  not  disposed  to  apply  any  mime  to  them  till 
.    we  icnow  more  as  to  their  occurrence.     In  broth  culture  these 
cocci  appear  some^'hat  latter  than  the  better  known   forms  of 
staph ylococcuB,  and  they  are  less  aniformly  diffused  through  the 
medium.     No.  1  was  peculiar  in  forming  on  gelatin,  at  22°  C,  a 
deep  yellow  pigment,  but  without  liquefaction  ;  on  ikgar,  at  35°  C., 
thegrowth  was  white.   Injected  into  aguinea-pig,  when  first  isoiaied, 
it  appeared  to  produce  death  in  48  hours,  but  there  was  no  local 
swelling  or  lesion  of  any  kind,  nor  could  the  coccus  be  recovered 
from  the  blood  or  tissues;  the  animal's  death  may  therefore  hare 
been  accidental  and  not  determined  by  the  inoculation.      No.  3 
was  grown  in  almost  pure  culture  on  seium  from  a  sanguiueosB 
nasal  dischai^e  in  scarlet  fever.     Its  character  in  broth  culture, 
and  its  inability  to  grow  on  gelatin  at  22°  C.  distinguish  it  &oai 
No.  1 ;  its  pathogenic  effect  on  the  guinea-pig  was  feeble. 

No.  5,  from  the  blood  of  a  ease  of  puerpei-al  septicsemia,  was 
kindly  sent  to  us  by  Dr.  Twort,  of  the  London  HospiWl,     In  it«     i 
character  and  in  its  reactions  to  the  eight  differential  testa,  it  ii 
unlike  any  other  coccus  we  have  met  with ;   it  liquefied  gelatin 
very  slowly. 

We  have  now  set  forth  the  reactions  of  the  staphylococci  iuscl- 
ciated  with  human  disease  which  we  have  examined — 58  examplM 
in  all.  We  have  next  to  record  certain  observations  which  we 
have  made  on  staphylococci  in  the  course  of  our  investigationg. 

Staining  reactions. — All  the  staphylococci  which  we  have 
examined  in  the  course  of  these  observations  have  been  positiTe 
to  Gram's  stain  ;  we  have  excluded  the  Gram-negative  graap 
altogether. 

We  have  been  led  to  test,  the  value  of  Neisaer's  stain  upOD 
staphylococci.  This  stain  (acetic  acid  methylene  blue,  followed 
by  a  contrast  stain  such  as  Bismarck  brown)  is  now  largely  used  for 
the  diagnosis  of  the  diphtheria  bacillus,  and  cultures  from  the  throat 
not  infrequently  show  numbers  of  a  large  coccus  reacting 
positively  to  Neisser's  stain.  Various  examples  of  Staphylococcaa 
pyogenes  and  Staphylococcus  epidermidis  albns  were  tested  and 
found  uniformly  negative  to  the  stain.  It  was  otherwiee  with 
Gram-negative  cocci ;  cultures  of  the  gonococcus,  the  meningo- 
coccns,  and  Micrococcus  catarrhalis  were  all  found  positive  to 
Neisser's  stain  when  young  growths  on  serum  or  nutrose  ascitic 
agar  were  tested.  It  is  hence  probable  that  the  Neisser-positive 
cocci  found  in  throat  cultures  belong  to  the  Gram-negative  gronp, 
possibly  to  Micrococcus  catarrhalis.  Only  once  have  we  found  a 
a  Gram-positive  staphylococcus  to  give  also  a  positive  reaction 
with  Neisser's  stain,  viz.,  No.  3  in  Table  IV. 

In  certain  media  {e.g.,  liquefied  gelatin)  we  have  been  led  to 
suspect  the  presence  of  distinct  capsules  in  Staphylococcns 
pyogenes,  but  on  further  examination  we  were  unable  to  establish 
their  constant  presence. 

Reducing  actions. — We  have  carried  out  several  setiee  of  expen- 
ments  upon  large  numbers  of  staphylococci  with  the   view  ol 
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itely  testing  their  chemical  reducing  powers.     These  ex-   AST,B^iSa,t 
nents   concerned   two    points,   (1)   the    power    of   forming  sioiotiaa 
hnretted  hydrogen  in  broth  caltnres,  and  (2)  the  reaction  £2KJ2JJ^ 
I  neutral  red.  pSanonotofor 

man;>f  Dm. 

.)  Formation  of  sulphuretted  hydrogen. — ^This  was  tested  by  Gordon. 
dng  the  organism  in  broth  containing  lead  acetate  ;  the  salt 
led  a  white  deposit  at  the  bottom  of  the  tube,  and  the 
kening  ol  the  surface  layers  of  this  deposit  served  as  an  index 
he  amount  of  H^S  formed.  The  cultures  were  incubated  for 
Brst  three  days  anaSrobically,  as  it  was  thought  that,  being  a 
leing  process,  the  test  would  thereby  be  rendered  more 
Bate.  A  series  of  3S  staphylococci  was  tested  in  this  way. 
these,  23  belonged  to  the  Staphylococcus  pyogenes  class,  in 
ons  shades  of  orange,  yellow  and  white.  Th^  tubes  were 
nined,  and  the  result  recorded  after  three  days,  and  again  after 
\  days.  The  reaction  in  this  group  of  staphylococci  was  feeble ; 
lie  great  majority  of  cases  there  was  only  dight  blackening,  in 
le  it  was  well  marked  but  not  intense,  in  two  it  was  wholly 
mt;  these  two  were  orange  and  white  yarieties  of  a  single 
in,  which  had  been  some  time  in  cultivation.  We  have  it  also 
d  that  the  organism  described  by  Dr.  Klein  as  ^^  Micrococcus 
lorrhagicus"  (and  which  appears  in  its  reactions  to  be  a 
cal,  though  highly  virulent,  Staphylococcus  pyogenes  aureus) 
)d  to  form  H^S  ;  this,  too,  had  been  cultivated  for  a  consider- 
» time.  From  these  experiments  it  is  clear  that  Staphylococcus 
^nes  forms  sulphuretted  hydrogen  in  broth,  but  not  as  a  rule 
marked  degree,  and  that  it  may  lose  this  power  on  cultivation, 
could  find  no  difference  between  the  golden,  the  pale  yellow, 
the  white  forms  in  this  respect. 

even  out  of  the  38  cocci  tested  belonged  to  the  Staphylococcus 
lermidis  albus  class,  and  these  gave  a  much  more  striking  H^S 
^on.  In  four  we  note  the  reaction  as  intense,  in  two  as  well 
ked,  and  in  one  as  slight.  In  the  four  which  reacted  best  the 
skening  was  fully  as  intense  as  in  a  specimen  of  Streptococcus 
alls  which  was  tested  at  the  same  time  for  comparison.  The 
Iter  power  of  forming  sulphuretted  hydrogen  serves  thus  as  an 
itional  distinction  of  Staphylococcus  epidermidis  albus,  as  com- 
9d  with  Staphylococcus  pyogenes,  and  is  on  a  par  with  its  more 
)nse  action  upon  neutral  red— also  a  reducing  reaction. 

'he  remaining  eight  cocci  tested  in  this  series  were  a 
cellaneous  assortment,  and  presented  no  results  worthy  of 
>rd. 

i.)  Action  upon  neutral  red. — This  test,  in  anaerobic  broth 
^re,  has  formed  one  of  the  eight  differential  tests  employed  in 
I  investigation.  For  various  reasons  we  have  been  somewhat 
latisfied  with  the  test  in  this  form.  Our  results  have  been  at 
es  conflicting,  the  coccus  tested  giving  now  a  positive,  now  an 
lost  negative  reaction.  Probably  slight  differences  in  the 
iure  medium  may  account  for  this.  We  often  met  with  partial 
indeterminate  reactions  which  were  difficult  to  classify, 
•ther,  the  reaction  sometimes  varied  according  as  it  was  earned^ 
under  anaerobic  or  aerobic  conditions,  being  at  times  actually 
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Afr.B.,Mo.7    reverBed.     Reference  to  the  four  tables  of  reactions  in  t 
cediD<^  part  of  this  report  will  show  the  neatnl  red  resctioi 
one  of  the  least  reliable  of  the  eight  differential  tests; 
inclined  for  all  these  reasons  to  lay  little  stress  upon  it. 

jgjjjj^****        In  addition  to  the  routine  testing  of  every  staphylocxxici] 

nentral  red,  we  carried  oat  the  test  upon  the  same  series 
staphylococci  as  were  nsed  in  the  solpharetted  hydrogen  o1 
tioDS.  In  this  case  the  same  batch  of  cnltnre  media  was  em 
throughout,  and  the  conditions  were  identical,  so  that  the 
no  question  of  slight  differences  in  the  medium.  The  res 
this  test  were  much  as  with  the  sulphuretted  hydrc^en.  1 
Staphylococcus  pyogenes  strains  either  showed  no  reduction 
a  feeble  one.  Of  the  seven  Staphylococcus  epidermidis  alb 
gave  a  well  marked  reduction,  the  seventh  only  a  slight  one 

An  improved  ^nethod  of  employing  neutral  red  for  the  di^ 
tiatxon  of  the  staphylococci. — At  tiiis  stage  of  the  inquij 
attention  was  drawn  to  a  medium  introduced  by  McGonk 
the  purpose  of  facilitating  the  recognition  of  members  < 
B.  coli  group.  ("  Thompson  Yates  Laboratories  Reports," 
1901 ;  and  Journal  of  Hygiene,  Vol.  V.,  July,  1905.)  This  m. 
is  an  agar  containing  *5  per  cent  of  sodium  taurocholatd, 
cent,  of  peptone,  1  per  cent,  of  lactose,  and  sufficient  neutr 
to  give  it  a  light  red  colour.  McConkey  terms  it  '*bi 
neutral -red  lactose  agar."  On  this  medium  B.  coli  forn 
colouioB,  while  the  typhoid  bacillus  gives  colourless  ones, 
which  McConkey  explains  on  the  ground  that  the  former  1 
to  ferment  the  lactose,  producing  acid,  while  B.  typhosus  ( 
do  this.  He  points  out  that  by  substituting  other  carbohy 
or  allied  substances  for  the  lactose  the  colour  effect  may  be 
at  will  for  different  species  of  bacteria ;  those  able  to  split  i 
particular  chemical  substance  employed  will  yield  col 
colonies. 

We  proceeded  to  test  staphylococci  upon  bile-salt  neutn 
lactose  agar,  and  found  at  once  that  we  could  detect  sti 
differences  amongst  them.  Staphylococcus  epidermidis 
irrew  of  a  brilliant  crimson  colour  resembling  B.  prodij 
Staphylococcus  pyogenes  aureus  showed  no  such  tint,  but  ^ 
its  normal  yellowish  colour,  slightly  decolorising  the  surrou 
mediu  n. 

We  tlierefore  investigated  the  matter  in  more  detail.  The 
addition  of  neutral  red  to  ordinary  agar  gave  a  medium 
differential  value  whatever.  If,  in  addition,  lactose  was  J 
the  medium  showed  differences  between  the  colours  of  tl 
sorts  of  staphylococci,  but  by  no  means  so  intense  as  wh( 
bile-salt  was  present  as  well.  By  far  the  best  results 
obtained  with  the  medium  made  up  just  as  McConkey 
described. 

We  tested  eight  different  specimens  of  Staphylococcus  py< 
aureus  and  three  of  its  white  variety.  No  one  of  these  11  \ 
showed  any  red  colour  at  all.  On  the  contrary,  six  stra 
Staphylococcus  epidermidis  albus  all  alike  yielded  the  vivic 
crimson  growth.  A  yellowish  staphylococcus  (No.  5  on  Tab! 
gave  the  same  crimson  growth. 
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)  got  the  best  recniltB  when  the  inoculation  was  thickly  made,    app.  ICuK< 

by  writing  on  the  surface  of    the  solid  medium  with  a 

Eium  loop  dipped  in  the  growth  to  be  tested.     In  this  way  a 

e  large  plate  served  for  the  testing  of  seven  or  eight  cultures. 

.  isolated  colonies  the  colour  effect  was  less  vivid,  though 

iy  visible.    Unlike  the  red  colonies  of  B.  coli  on  this  medium, 

h  fade  in  a  day  or  two,  the  colour  is  quite  permanent  in  the  case 

e  skin-coccus,  becoming  indeed  more  intense  in  the  course  of  a 

:.    The  effect  was  not  so  much  a  coloration  of  the  medium 

igh  this  too  occurred)  as  a  heaping  up  of  the  dye  in  the  sub- 

te  of  the  growth  itself.     And  it  is  plain  that  McCk>nkey*8 

ination  of  the  phenomenon  does  not  hold  good  in  the  case  of 

\  staphylococci,  since  both  species  are  equally  well  able  to 

up  kkctose  with  formation  of  acid.     Nevertheless  we  were 

to  reverse  the  colours  by  substituting  mannite  for  lactose. 

plates  of  bile-salt  neutral-red  mannite  agar.  Staphylococcus 

)rmidis  albus,  which  cannot  ferment  mannite,  grew  of  its 

ral  pure  white  colour,  while  Staphylococcus  pyogenes  aureus, 

h  can  ferment  it,  grew  of  a  light  coral  pink  tint.     This  fact 

orts  McGonkey*s  view,  but  it  is  clear  that  some  further 

mation  is  needed  of  the  different  colours  on  the  lactose 

um. 

le  facts  which  we  have  adduced  as  regards  the  growth  of  the 
cocci  in  question  on  bile-salt  neutral-red  lactose  agar  are,  we 
ve,  novel,  and  are  likely  to  prove  of  considerable  practical 
^rtance.  One  of  us  has  shown,  in  a  former  report,  that  it  is 
Icable  to  employ  Staphylococcus  epidermidis  albus  as  a  test 
lism  in  determining  the  contamination  of  air  by  particles 
shed  from  the  human  skin.  This  medium  should  facilitate 
-ecognition  of  the  coccus  by  the  characteristic  colour  which 
3loniee  assume.  The  colour  reaction  on  this  medium  also 
lasises  the  specific  difference  between  the  skin  coccus  and  the 
enic  organism,  which  we  have  set  forth  on  other  grounds, 
;he  employment  of  neutral  red  in  this  fashion  appears  to  us 
ly  to  be  preferred  to  its  use  in  a  liquid  medium. 


III. — Summary  and  Conclusiuns. 


e  conclusions  to  which  we  have  been  led  as  the  result  of 
>bBervations  on  the  staphylococci  pathogenic  for  man  are 
iy  as  follows  : — 

1.)  The  pathogenic  cocci  which  are  sometimes  clasBed  as 
staphylococci,  fall  into  two  groups  which  we  regard  as 
generically  dissimilar.  The  first  group,  with  which 
we  have  not  been  concerned  in  this  report,  consists  of 
the  Gram-negative  cocci  (M.  catarrhalis,  meningo- 
coccus, gonococcus.)  These  organisms  are  distin- 
guished by  their  highly  developed  parasitic  character 
and  the  relative  difficulty  with  which  they  can  be 
cultivated  artificially,  as  well  as  by  their  staining 
reactions  and  their  tendency  to  an  intracellular  habitat 
in  the  morbid  processes  to  which  they  give  rise. 
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We  have  been  concerned  almost  entirely  with  the  second 
gronp  of  Gram-positiTe  staphylococci,  to  which  the 
term  "staphylococcus"  is  more  strictly  applicable^ 
These  organisms  are  characterised  by  their  morpho- 
logical grouping  in  clusters,  by  their  uniform  size,  and 
the  readiness  with  which  they  can  be  grown  on  ordinary 
culture  media.  They  show  no  disposition  to  an  intra- 
cellular  habitat,  though  often  enclosed  in  cells  as  a 
result  of  phagocytosis. 

(2.)  By  far  the  commonest  and  most  important  of  the  patho* 
genie  staphylococci  is  the  organism  known  as  Stapky. 
lococcus  pyogenes^  responsible  for  a  large  proportion  of 
the  acute  localised  suppurative  processes  seen  in  man, 
and  more  rarely  of  generalised  septicsemic  and  pysBinio 
processes.    The  typical  form  of  this  organism  develops 
an  orange  pigment,  and  is  known  as  Staphylococcus 
pyogenes  aureus^  but  we  have  brought  forward  reasons 
for  the  belief  that  the  lemon-tinted  and  white  forms 
of  this  coccus  are  specifically  identical  with  it,  ix^ 
that  there  are  no  grounds  for  supposing  Staphylococci 
pyogenes  citreus  and  aUnis  to  be  other  than  varieties 
01  the  commoner  form,  due  to  partial   or  complete 
suppression  of  its  chromogenic  properties. 

(3.)  We  regard  the  common  saprophytic  coccus  of  the  skin, 
Staphylococcus  epidermidis  albuSj  as  a  species  perfectly 
distinct  from  the  foregoing  and  readily  distinguishable 
by  its  biological  characters.  Though  of  feeble  patho- 
genic powers,  we  consider  this  species  capable  of 
playing  some  part  in  disease-processes. 

(4.)  We  have  met  with  a  few  examples  of  staphylococci  asso- 
ciated with  human  disease  which  appear  specifically 
different  from  the  two  forms  just  mentioned.  Tliese 
we  have  described  without  venturing,  in  the  paucity 
of  our  present  data,  to  give  them  de^it^  names,  more 
especially  as  the  evidence  of  their  causal  connection 
with  disease  is  not  as  yet  conclusive. 

(5.)  In  the  addendum  on  the  staphylococci  of  normal  saliva, 
a  distinct  form  of  coccus  is  described  under  the  name 
Staphylococcus  salivarius.  This  organism,  wftich  is 
readily  distinguishable  from  the  foregoing,  appears 
eminently  characteristic  of  the  buccal  cavity. 


In  the  following  table  the  characters  of  the  four  most  important 
and  common  human  staphylococci,  saprophytic  and  parasitic,  are 
sununarised  : — 
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Tablb  v.— Chibf  Ttpbs  of  Staphtlococoi  in  Man. 


No. 

Name. 

sF 

Plfjmonl 
Agar. 

i 

s 
s 

i 

1 

i 

1 

1 

3 

a 
1 

1 

PatljogeneaiB. 

1 
S 

SlaphylocoocuB 
pyogonoB. 

■alivarinit. 
Sourt  staph  ylo- 

TypBA 
A 

WhlW 

+ 

+ 

_ 

+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

Feebly 
pathoBeiio 

polb^eaii:. 

Hot 

APF.B. 

Blotogla 
charaoti 
•torhyl. 

paumiri 

Qordon. 


ADDBimint. 
Chametgri  af  Slaphi/loaoeei  from  Normal  Saliva. 
Samples  of  BalivB  were  ei&miued  from  a  wiia^  of  noniuU.  penona  whose  ctgee 
-vmried  from  3-15  jean.  In  eaoh  caae  1  oc.  of  aaUva  was  dilated,  and  O.ODOOl  oo. 
of  It  tprud  over  the  earfoae  of  an  agar  plate.  In  Bome  oaseB  a  like  amoniit 
of  aolivB  was  oultiyated  oa  a  nQtrose  asoitao  agar  plnte.  The  ooloniee  were 
ezamineil  after  48  honn'  rrowth  at  37°  0.  The  staphyloooooi  iwUted  mnat 
thnB  have  been  present  to  Uie  extrat  of  at  leaet  100,000  per  oo,  of  nliva. 

In  this  way  aamptee  of  Baliva  were  examined  from  17  different  persons,  and 
altogether  GO  Gram-pontive  etaphjlooood  were  isolated  and  tested.  The  reaotions 
of  l£ese  staphyloooooi  aie  annunariied  in  the  following  table. 


Tablk  TI.— Ohabaotebs  or  Staphyloc»OOI  obtaihkd  raou 

Normal  Saliva. 

No. 

Broih. 

ABur. 

1 

111 
Jll 

S 
§ 

■r 

1 
1 

1 

i 

3 

1 

2 

1 

Ohanuitor. 

D 

.UbOB 

1 

+ 

+ 

. 

. 

a 

B 

- 

+ 

+ 

+ 

- 

!          3 

A 

1       - 

+ 

■  1  + 

+ 

J 

B 

+ 

+ 

■1- 

+ 

B 

3i 

16    !  - 

+ 

+ 

+ 

-  + 

- 

H 

10 

+ 

+ 

+ 

+ 

+ 

1 

A 

+ 

- 

+ 

+ 

+ 

-(- 

' 

" 

+ 

+ 

+ 

+ 

+ 

- 

j 

s* 

+ 

+ 

- 

+ 

+ 

+ 

+ 

- 

« 

10 

A 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

i          7 

11 

A 

AureuH 

+ 

+ 

+ 

+ 

+ 

+ 

4- 

1 

LJ 

* 

Albus 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
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